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I. Memoir upon the Apes with imperfect Hands, or the 
Ateles. By Georrroy St. HILarre*. 


9 Fs menagerie at Paris has lately acquired two apes 
without thumbs on the fore paws: hitherto one species 
only, remarkable for this singularity, has been recognised, 
viz. the coaita of Buffon, or the simia paniscus of Linnzus: 
it is an ape from America; its hair is entirely black, and it 
passes from branch to branch by using the extremity. of its 
tail. Our two new apes resemble the coaita in the propor- 
tions of their bodies, by their slender shape, their spider- 
like limbs, and particularly by their long tail; but they 
differ from the coaita in the colour of the belly, which in 
the former is of a dirty white. If they are of a small size, 
it is only because they are not full grown; which we may 
judge from the circumstance of the canine teeth having 
scarcely yet made their appearance out of the alveoli, and 
from their skin being shaggy, and wanting equality and 
smoothness. 

Nevertheless these circumstances do not induce us to re- 
gard them as young ones of the simia paniscus; because, 
on the one hand, we have seen a small individual of that 
species entirely similar to its father and mother; and, on the 
other hand, we haye found that this species has already ap- 
peared in Europe, and has been described in its perfect state. 

An adult ape, without thumbs to its hands, having a 
whitish belly, was publicly exhibited, in 1750, by the name 
of lelzebut: after its death it passed into the cabinet of 


* From Annales du Muséum d Histoire Naturelle, tome vii. 
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Reaumur, where M. Brisson saw it: it was an exact coun= 
terpart of the species which this naturalist describes by the 
naine of simia belzebut. . 

Buffon, when writing, some years afterwards, the last 
volume of his flistory of Animals, had before him only a 
single ape with four fingers, the coaita, which we have al- 
ready mentioned: he applied to it all the descriptions of the 
authors who had spoken of apes deprived of one toe in the 
fore feet; and from this moment the species of Brisson, al- 
though nominally comprised i in this work, was suppressed : 
two other apes are in the same situation; the ape of Brown, 
with brown hair, and the chamek, in which we find the 
root of a toe, and of which there is a detailed description 
by Buffon himself, 

Linneus was one of the first to adopt these reductions, 
in which he was followed by all the naturalists: thinking 
the name of belzebut to have no meaning, he transferred the 
name of a jumping ape, the gwariba of Marcgrave, to it. 

‘Thus these different apes had been regarded as so many 
individual varieties, and it must be confessed that it was 
scarcely possible to form any other opinion at that time: 
we are at present in a situation of retracing these first 
views. Time, in making us acquainted with a greater num- 
ber of individuals of each of these apes, showing them by 
fixed and immutable traits, and furnishing us with the means 
of judging of them comparatively, admits of our giving here 
a more rigorous determination. 

As these four apes are not only analogous by the want of 
the finger, but as they also resemble each other, besides, by 
the strange proportions of their bodies and by the form of 
the head, [ think we should point out their degree of affinity 
by separating them from the other apes with the prehensile” 
tail, and classing them under the same generic denomina~ 
tion: I have given the name of ateles to this small family, 
a MeeeGaation proper for describing the imperfection of 
their hands. 

These apes are so remarkable on account of the dispropor- 
tion between their limbs and their bodies, that some of them 
haye received the name of spider apes, The orangs alone have 

longer. 
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longer limbs ; but the ateles seem to be in other respects 
very ill formed, their legs being altogether slender. - The 
hand deprived of one finger seems to have no palm, and 
terminates, in a disagreeable manner, a very lank and ugly 
arm ; and lasily, what adds principally to their disagreeable 
look is, that their tail is longer than the extremities, and which 
to embarrass them very much when they sit down. 

The ateles, also, nearly approach the orangs by the form 
of their head: they have a prominent forehead, and a chin 
equally so: the occiput in all of them is remarkable for an 
inequality, rendered so much the more perceptible as the 
hair with which the head is covered, for the most part, in- 
clines towards the front. The eyes are large, the ears small, 
and well rounded towards the top. In common with all the 
apes of America, their nostrils are open at one side, and se- 
parated by a large division. 

The body is small and long: it is remarkably slender, 
and, as it were, strangled towards the belly; it appears, hows 
ever, fuller about the chest, the capacity of which seems to 
be large enough. The skin is hindered from growing com= 
pletely over the sides of the belly by the thighs, which, 
when the animal sits, approach very close to it. 

The legs are nearly in the same proportions, if not a little 
shorter than the arms. The foot has a broader base than 
the hand, which can only be attributed to the existence of 
the additional toe or finger in the former; the metatarsal 
bones and the bones of the phalangs are at least as long 
as the analogous little bones in the fore extremities. The 
thumb is sensibly detached from the fingers ; the nail, which > 
protects the extremity of it, is large, and completely flat- 
tened. On the contrary, in the fore feet there only exists 
a were root of a thumb, which is manifested by the me- 
tacarpal bone and a very small phalange, which may be 
easily felt in the living animal; no vestige of it, however, 
appears to the eye, whatever may be the. movements of the 
animal: itis only in one species that this rudiment of a 
thumb is found. 

The nails are crooked and very pointed, as in all the sa- 
pajous. 
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The tail, with which we see the animal so encumbered, 
plays a distinguished part in its various movements. We 
know no species of ape with a longer tail, and in particular 
there is none whose tail possesses more muscular strength. 
The ateles make use of it for every purpose : if they wish to 
remove themselves, it is always used to furnish them with a 
new place of rest; when they jump at any thing to catch it, 
they warp it round the branches in a spiral form; if they 
wish to seize any thing at a great distance, it displays at the 
extremity of a long lever all the properties of a hand, which 
seizes every thing with great address; the part of the tail 
which serves oftenest and most efficaciously for seizing any 
thing, that is to say, the lower extremity, is deprived of hair, 
and covered with a thick and as it were callous epidermis. 

The manners of the ateles differ very little from those of 
the sapajou; they send forth the same shrill cry, resembling 
the whistling of small birds in the night; at other times it 
is a weaker cry, soft and melodious, by which they seem to. 
express complaints or fatigue. They are also very sensible 

to the cold of our climate. 

Although kept in a heated place they are not the less at- 
tentive to sitting down and folding themselves forward, and 
in this situation their tail serves for an excellent fur for co- 
vering the parts most exposed. Our two young individuals 
are more careful still: they combat every loss of heat by 
combined operations; they often embrace each other belly 
to belly, with the legs and arms entwined, and besides sur- 
rounded by their tails, and soon forget the cold in this atti- 
tude. I have often seen the curious very much struck with 
this spectacle, and testify how singular it appeared to them 
to see two heads thus continually in motion and agitated by 
different sensations, while their bodies were so closely joined 
together in a manner which naturally expresses the most af- 
fectionate sentiments, without being actuated by any real 
mutual tenderness. 

They are sometimes, however, susceptible of mutual ten- 
derness: those in our possession, which are of the same 
sex, botli females, are upon a good understanding with each 
other, and they cannot be separated without testifying the 

most 
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most lively regret, following each other with their eyes, 
and stretching towards each other. When shut up in the 
Same caye, they were rarely separate from each other; the 
one either negligently rests upon the other, or mounts its 
back and picks off the vermin to which this species is very 
subject. They feed together in common; and on these oc- 
casions the sentiment of self-love seems not to prevail, or 
at least does not excite any serious disputes between them: 
when one has tasted an apple or a vegetable and left it, the 
other lays hold of it; a thing that often happens with them. 

This character of gentleness indicates the social affections, 
and we know, in fact, that the ateles live in troops. Ina 
savage state they feed at first on fruits, preferring such as 
belong to the palm tree; they afterwards eat vegetables and 
small animals, such as worms and insects. It is also said 
that with the assistance of their tail they fish extremely well 
for crab fish and other kinds of shell fish, and that they are 
by no means at a loss for a method of breaking the shells. 

We did not remark that our ateles made any uncommon 
use of their tail, nor did they ever seize their food with it; 
for this purpose they use their hands, and they do it in an 
awkward manner to appearance, but, really with great ad- 
dress. 

The ateles, when left to their natural impulse, evince 
boldness and courage; they fight together often, and yery 
bitterly ; it is said that they come to the assistance of each 
other, 

Dampier relates the ingenious manner in which these ani- 
mals cross a river when there are trees on each side of it: 
one of them hangs by the tail to one of the highest branches, 
and the others attach themselves to this one by their tails ; 
they then begin to swing themselves across the river until 
the one at the lower extremity catches hold of the opposite 
tree; and when he has laid hold of it he climbs up to the 
top, and the animal at the other extremity then lets go his 
hold, and thus the whole chain swings across the river, 

The ateles are natives of South America: there is a little 
uncertainty respecting a fifth species without the thumb ; 
but it is, perhaps, very different from these apes, and cannot 
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be coniprised in the same genus: I here allude to the full- 
bottomed monkeys of Pennant. The drawing and descrip= 
tion given by this gentleman represent the full-bottomed 
monkey with all the characteristics of our guenous, and it 
is asserted that they come from the same place; but, on the 
other hand, Boddaert ascribes to the latter, among other 
characters, that of a prehensile tail. At first sight one is al- 
most inclined to recognise this ape as an atele, and to sup- 
pose that Pennant has been deceived by inaccurate informa- 
tion, when he ascribes his species to Guinea, and talks of 
the high value attached by the negroes to their skin, which, 
acebrding to his account, form ms one of the most costly ar- 
ticles of dress. 

Admitting the existence of this latter species, this new 
genus, of the general characters and habitudes of which I 
have presented a view, would be composed of five species, 
viz. the chamek, the coaita, the ape of Brown, the belze- 
but, and the full-bottom of Pennant. The following are 
the distinguishing characters of each’:’ — 

1. The chamek. It has never yet been distinguished from 
the coaita, nor is it even described as distinct by Buffon. 
This ape, which came from the coast of Bancet, in Peru, 
was presented to him alive some years before he began to 
write the last volume of his History of Quadrupeds. M. Buf- 
fon intrusted his draftsman with taking a drawing of it, which 
he did very minutely. Having afterwards compared this de- 
scription with that of the coaita by M. Daubenton, and hav- 
ing found them different in some respects, he thought proper 
to publish them both, without renouncing the opinion he 
entertained, that the chamek and the coaita were one and the 
same anital. 

The carcase of this chamek was not clans in the mu- 
seum ; but we possess another which was taken at Guiana, 
and for which we are indebted to the enlightened zealand 
indefatigable activity of M. Martin, botanist to the govern- 
ment of Cayenne. I took this carcase, upon its arrival, for 
that of the coaita. I was imposed upon by the colour of 
the skin being similar in both species; but the: ‘presence of 
-2 thumb, howeye! short it ag be, creates such a great dif- 
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ference between the chamek and the coaita, that I was forced 
to consider them as, two distinct species ; and in order to 
verify my first opinion on this subject, I took the cranium 
from the carcase sent to me by M. Martin, in order to cem- 
pare it with that of the coaita.s These two crania appeared 
to me to be sensibly different: that of the chamek is larger, 
shorter, flatter towards the suture of the parietal bones, and 
more swelled at the temples. The coronal bone is a little 
depressed towards the sides, in such a manner that the 
chamek has a slight tuft; the forehead of the coaita; on the 
contrary, is perfectly rounded. The lower jaw is in particular 
much longer; its lower edge is straight, while it is arched 
in the coaita: lastly, the ascending branches of it are so ex- 
tended that we are led, to think that they might, as in the 
alouati, serve as a kind of partition to a hyoidal bone with a 
cavernous base. 

The thumb is very different in the two species: in the coaita 
the metacarpal bone is, for the most part, as long as the half 
of its neighbouring one, and the phalange that terminates it 
is so small, that it only forms a fifth part of the length of 
this first bone; these two bones are slender in proportion, 
so that they are lost in the common integuments, without 
showing any traces externally. In the chamek there are the 
same biomes : the principal difference is in their thickness ; 
‘the metacarpal bone is, besides, a little longer. The first 
and the only phalange is longer; it makes nearly a third of 
it; it is much larger, particularly towards the extremity. It 
is this phalange which, detaching itself from the second 
metacarpal bone, constitutes the thumb of the chamek; 
owe see it is very short, and that it is not complete, inso- 
much as it wants the second pbalange, and the nail which 
terminates the latter in all the other apes. 

The chamek is generally a little ciflerent from the coaitd ; : 
itis covered, like the latter, with rough and coarse’ hair, 
dry, anda deep black; its face is naked and. of a mulish 
colour, as well'as the ears; the iris of the eye is brown, and 
surrounded by a small sellawishh circle : besides, the haus 
of the arm and fore-arm are in these two species directed 
towards the hand, and those of the head towards the fore- 
head, 
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head. There is no difference in the shape and proportions 
of the chamek from those of the coaita. 

The following description agrees with the chamek :, ATE~ 
LES PENTADACTYLUS; ateles niger, palmis pentadactylis. 

2. The coaita. This is the only species of this genus that 
has been established in a precise manner: Buffon and Dau- 
benton were the first to publish a good description and a 
drawing of it. Linnzeus afterwards made his simia paniscus 
of it. M. d’Azzara has latterly proposed to join it with the 
orang, regarding it as the male of this jumping ape; but we 
are certain that these animals even belong to two different 
genera. The coaita had been seen long before by Barrere 
and Edwards; since then M. Vosmaer has given us a hew 
drawing and a long deseription, because it is of this ape he 
speaks when he describes it by the name of the devil of the 
woods, or the American jumping and whistling ape. Audi- 
bert, in his History of Apes, has also given a new drawing of 
it. These two latter authors charge Buffon’s plate with repre- 
senting the coaita with an excessive slenderness: I think his 
plate, however, as faithful as theirs. I have seen coaitas 
which resemble it completely; I have also seen others that 
were squatter: of this number is the individual sent by 
M. Leblond to the Society of Natural History, and which 
at present forms part of the collection of M. Dufresne at 
the head of the zoological cabinet in the Museum of Natural 
History. 

I shall not repeat what I have said above of the characters 
by which it differs from the chamek: I shall only add that 
the coaita has a clear copper-coloured face. It is sufficiently 
distinguished from the preceding species by the following 
description: ATELEs PaNIscus; ateles niger, palmis tetra- 
dactylis. 

3. The arachnoides. I give this name to the brown atele, 
and I borrow it, in some measure, from Edwards, who re- 
lates that it was exhibited some time ago in London by the 
nathe of the spider monkey; a description which principally 
relates to the length and the slenderness of the limbs of this 
atele. Edwards also saw a coaita about the same time; so 
that when he speaks of the colour of this ape he could not 

haye 
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have been mistaken. Brown (History of Jamaica) also 
speaks of an ape with tetradactylous hands, the skin of which 
is brown, and the tail strong and muscular. It is upon 
these two authorities that I class this species in the cata- 
logue of the mammifere ; and I am besides led to do so, be- 
cause I have not yet seen what may be regarded as a young 
or a female atele. It also seems that in point of shape they 
do not differ. 

Brown only mentions a few of its habits, which we have 
already repeated. He adds that it exists in the continent of 
America, and that it furnishes the greatest part of the food 
of the Indians. It may be thus described: ATELES ARACH- 
NoIDES ; ateles fuscus, palmis ietradactylis. 

4. The belxebut. Brisson described it, but it has 
been since forgotten. It has a round head, the muzzle 
lengthened and prominent ; the ears like those of a .man3 
the eyes black; the pupils of a flesh colour, which makes a 
singular contrast with the rest of the figure of a red or 
blackish brown; its lips are capable of yreat extension, and 
furnished, like the chin, with white hairs. 

The direction of the hairs is, in some respects, different 
from that which exists in the coaita and chamek. On the 
forehead they lie forwards, and they meet in opposition with 
those in front; the tufts of the cheeks incline towards the 
ears, and partly conceal them: they are directed upwards 
on the neck; on the abdomen they are directed downwards, 
and a little inclined to one side; on the lower belly they 
are quite rough, which results from the crouching position 
in which they sit so often; the hairs of the fore-arm have a 
similar direction to that which we remark in the orang ou- , 
tang. 

The hairs are black above, a little deeper upon the bot- 
tom, a dirty white under the belly of our young subjects, and 
of a yellowish white in the adult, according to Brisson. A 
straight and red line indicates upon the whole length of the 
flanks the meeting of the hairs of the upper parts with, those 
of the abdomen. 

The naked part of the tail is flattened and transversely 


ridged, but without callosities. 
The 
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The following are the dimensions of our young subjects: 
The body measured from the crown of ¢ Inches! lanes: 


the head to the root of the tail = - 15 9) 
The trunk - - - me) 6 
The tail - - - 19 a) 
The arm - - - 3 6 
The fore-arm - - - 6 6 
The hand - - - 3 3 
The thigh - - - 5 6 
The leg - - - 6 8) 
The foot - - - 4 8 
Brisson’s indiyidual had for the length 

of his body - - - 19 0 
And the tail - - - 24 0 


The belzebuth may be easily distinguished by the following 
description: ATELES BELZEBUT 3; atelocheirus supra niger, 
albidus infra, palmis tetradactylis. 

Observation.—The simia belzebut of Linnzus must not 
be confounded with our belzebut, which is the same with 
the ouarine of Buffon. I propose giving to this species the 
name of the guarila,-which it bears in the Brasils, or at 
least in the work of Marcgrave, the only author who has 
spoken of the visu. The caraya of M. d’Azzara seems: to 
me to be different from it, as well as the alouati (szmza seni-+ 
culus). These three species will constitute the genus of 
leapers (hurleurs). 

In the work of Marcgrave the figures of the guariba and 
the exquima have been transposed. That placed opposite to 
the description of the guariba, p. 226, represents the exqui- 
ma, or the simia Diana of Linnezus; and, vice versd, the 
figure of the latter is placed opposite to, the description of 
the guariba. 

5. The camail. It is by this name that Buffon’ has de- 
scribed the full-bottomed monkey of Pennant. I cannot 
admit it among our ateles without caution ; for, if the de- 
scription given of it by Pennant is correct, it does not belong 
to them. Its name of camail and that of polycomos (see the 
Elenchus animalium of Boddaert,) are given to it on account 
of the long and thick hair which grows on its head hanging 

over 
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over the face, neck, andichest. It is of a yellow colour 
mixed with black. The body, the legs, and the arms, are 
furnished with a very short shining hair, of a fine black ; 
its tail is of a snow-white colour, and is terminated by a 
tuft of hair jet black. - 

This ape, which is nearly a metre in height when stand- 
ing on its hind legs, according to Pennant, inhabits the fo- 
rests of Sierra Leone and Guinea, where the negroes call it 
the king of the apes. We shall characterize it as follows: 
ATELES poLycomos; ateles comatus, palmis tetradactylis, 
cauda alla. 


II. Account of the Success of the American Expedition of 
Discovery under the Command of Captain Lewis: com- 
municated in a Letter from Captain Ciark to his Brother 
General CiarK. 


DEAR BROTHER, St. Lovfis, Sept. 23, 1806. 

W: arrived at this place at twelve o’clock to-day from 
the Pacific Ocean, where we remained during the Jast winter, 
near the entrance of the Columbia river. This station we left 
on the 27th of March last, and should have reached Saint 
Louis early in August had we not been detained by the snow, 
which barred our passage across the Rocky Mountains until 
the 24th of June. In returning through those mountains 
we divided ourselves into several parties, digressing from the 
route by which we went out, in order the more effectually 
to explore the country, and discover the most practicable 
route which does exist across the continent by the way of 
the Missouri and Columbia rivers. In this we were com- 
pletely successful, and have therefore no hesitation in de-~ 
claring, that, such as nature has permitted, we have disco- 
vered the best route which does exist across the continent of 
North America in that direction. Such is that by way of 
the Missouri to the foot of the rapids below the grcat falls 
of that river, a distance of 2575 miles; thence by land pass- 
ing by the Rocky Mountains to a navigable part of the Koos-~ 
kooske, 340; and with the Kooskooske 73 miles, Lewis’s 
river 


14 American Expedition of Discovery. 


river 154 miles, and the Columbia 413 miles to the Pacific 
Ocean; making the total distance from the confluence of 
the Missouri and Mississippi to the discharge of the Co- 
Jumbia into the Pacific Ocean 3554 miles. The navigation 
of the Missouri may be deemed good ; its difficulties arise 
from its falling banks, timber embedded in the mud of its 
channels, its sand-bars, and steady rapidity of its current ; 
all which may be overcome, with a great degree of ecrtainty, 
by using the necessary precautions. The passage by land 
of 340 miles, from the falls of the Missouri to the Koos- 
kooske, is the most formidable part of the track proposed 
across the continent. Of this distance 200 miles is along 
a good road, and 140 miles over tremendous mountains, 
which for 60 miles are covered with eternal snows. A pas- 
save over these mountains is, however, practicable from the 
latter part of June to the last of September ; ‘and the cheap 
rate at which horses are to be obtained from the IAdians of 
the Rocky Mountains, and west of them, reduces the ex- 
penses of transportation over this portage to a mere trifle. 
The navigation of the Kooskooske, Lewis’s river, and the 
Columbia, is safe and good from the Ist of April to the 
middle of August, by making three portages on the latter 
river; the first of which, in descending, is 1200 paces at the 
falls of Colimbia, 261 miles up that river; the second, of 
two miles, at the Long Narrows, six miles below the falls ; 
and a third, also of two miles, at the Great Rapids, 65 miles 
still lower down. The tide flows up the Columbia 183 
miles, and within seven miles of the Great Rapids. Large 
sloops may with safety ascend as high as tide water, and ves- 
sels of 300 tons burthen reach the entrance of the Multno- 
mah river, a Jarge southern branch of the Columbia, which 
takes its rise on the confines of New Mexico, with the Cal- 
Jerado and Apostle’s rivers, discharging itself into the Co- 
lumbia, 125 miles from its entrance into the Pacific Ocean. 
I consider this track across the continent of immense adyan- 
tage to the fur trade, as all the furs collected-in nine-tenths 
of the most valuable fur country in America may be con- 
veyed to the mouth of the Columbia, and shipped from 
thence to the East Indies, by the 1st of August in each 

year ; 
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year; and will, of course, reach Canton earlier than the furs 
which are annually exported from Montreal arrive in Great 
Britain. , 

In our outward bound voyage we ascended to the foot of 
- the rapids below the great falls of the Missouri, where we ar- 
rived on the 14th of June 1805. Not having met with any 
of the natives of the Rocky Mountains, we were, of course, 
ignorant of the passes by land which existed through these 
mountains tothe Columbia river; and had we even known 
the route, we were destitute of horses, which would have 
been indispensably necessary to enable us to transport the 
requisite quantity of ammunition and other stores to ensure 
the remaining part of our voyage dowu the Columbia: we 
therefore determined to navigate the Missouri as far as it 
was practicable, or unless we met with some of the natives, 
from whom we could obtain horses, and information of the 
country. Accordingly, we took a most laborious portage at 
the fall of the Missouri, of 18 miles, which we effected with 
our canoes and baggage by the 3d of July. From thence, 
ascending the Missouri, we penetrated the Rocky Mountain 
at the distance of 71 miles above the upper part of the 
portage, and penetrated as far as the three forks of that 
river, a distance of 180 miles further. Here the Missouri 
divides into three nearly equal branches at the same point: 
the two largest branches are so nearly of the same dignity 
that we did not conceive that either of them could, with 
propriety, retain the name of the Missouri; and therefore 
called these streams Jefferson’s, Madison’s, and Gallatin’s 
rivers. ‘The confluence of these rivers is 3848 miles from 
the mouth of the Missouri by the meanders of that river. 
We arrived at the three forks of the Missouri on the 27th 
of July. Not having yet been so fortunate as to meet with 
the natives, although I had previously made several exer- 
tions for that purpose, we were compelled to continue our 
route by water, 

The most northerly of the three forks, that to which we 
have given the name of Jefferson’s river, was deemed the 
most proper for our purposes, and we accordingly ascended 
it 248 miles, to the upper forks, and its extreme navigable 

point. 


16 American Expedition of Discovery. 


point. On the moming of the 17th of August 1805, I ar- 
rived at the forks of Jefferson’s river, where I met captain 
Lewis, who had previously penetrated, with a party of three 
men, to the waters of the Columbia, discovered a band of 
the Shosshone nation, and had found means to induce 35 of 
their chiefs and warriors to accompany him to that place. 
From these people we learned that the river on which they 
resided was not navigable, and that a passage through the 
mountains in that direction was impracticable. Being un- 
willing to confide in this unfavourable account of the na- 
tives, 1t was concerted between captam Lewis and myself, 
that one of us should go forward immediately with a small 
party and explore the river, while the other, in the interim, 
would lay up the canoes at that place, and engage the na-+ 
tives with their horses to assist in transporting our stores 
and baggage to their camp. Accordingly I set out the next 
day, passed the dividing mountains between the waters of 
the Missouri and Columbia, and descended the river, which - 
I since called the East fork of Lewis’s river, about 70 miles. 
Finding that the Indians’ account of the country in the di- 
rection of that river was correct, I returned and joined cap- 
tain Lewis on August 29, at the Shosshone camp, excessively 
fatigued, as you may suppose, having passed mountains al- 
most inaccessible, and compelled to subsist on berries during 
the greater part of my route. We now purchased seventeen 
horses of the Indians, and hired a guide, who assured us 
that he could in fifteen days take us to a large river, in an 
open country west of these mountains, by a route some di- 
stance to the north of the river on which they lived, and 
that by which the natives west of the mountains visit the 
plain of the Missouri for the purpose of hunting the buffalo. 
Every preparation being made, we set forward with our guide 
on the 3ist of August through these tremendous mountains, 
im which we continued till the 22d of September before we 
reached the lower country beyond them. On our way we 
met with the Olelachshook, a band of the Tuchapaks, from 
whom we obtained an accession of seven horses, and ex- 
changed eight or ten others: this proved an infinite service — 
to us, as we were compelled to subsist on horse beef about 
eight 
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eight days before we reached the Kooskooske. During our 
passage over these mountains we suffered every ‘thing which 
hunger, cold, and fatigue, could impose: nor did our dif- 
ficulties terminate on our arrival at the Kooskooske ; for al- 
though the Pollotepallors, a numerous nation inhabiting that 
country, were extremely hospitable, and for a few trifing 
articles furnished us with an abundance.of roots and aiviod 
salmon, the food to which they were accustomed, we found 
that we could not subsist on-these articles, and almost-all of 
us grew sick on eating them: we were obliged, therefore, 
‘to have recourse to the flesh of horses and dogs, as food to 
supply the deficiency of our guns, which produced but little 
meat, as game was scarce in the vicinity of our camp on the 
Kooskooske, where we were compelled to remain, in order 
to construct our perogues to descend the river. At this sea- 
son the salmon are ineagre, “and form but indifferent food. 
While we remained here Iwas myself sick for several days, 
and my friend captain Lewis suffered a severe indisposition. 

Having completed four perogues and a small canoe, we 
gave our horses in charge to the Pollotepallors until we re- 
turned, and on the 7th of October re-embarked for the Pa- 
cific Ocean. We descended by the route I have already 
mentioned. The water of the river being low at this season, 
we experienced: much difficulty in descending : : we found it 
obstructed by a great number of difficult and dangerous ra- 
pids, in passing of which our perogues.several times filled, 
and the men escaped narrowly with their hves. However, 
this difficulty does not exist in high water, which happens 
within the period which I have previously mentioned. We 
found the natives extremely numerous, and generally friendly, 
though we have on several occasions owed our lives and the 
fate of the expedition to our number, which consisted of 
thirty-one men. On the 17th of November we reached the 
ocean, where various considerations induced us to spend the 
winter: we therefore searched for an eligible situation for 
that purpose, and selected a spot on the south side of a little 


river called by the natives Netat, which discharges itself ~ 


at a small bar on the south side of the Columbia, and four- 
teen miles within point Adams. Here we constructed some 
Vol. 27. No. 105. Fel. 1807. B log- 
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log-houses, and defended them with a common stockade- 
work: this place we called. Fort Clatsop, after a nation of 
that name who were our nearest neighbours. In this coun- 
try we found an abundance of elk, on which we subsisted 
principally during the last winter. We left Fort Clatsop on 
the 27th of March, .On our homeward bound voyage, being 
much better acquainted with the country, we were enabled 
to take such precautions as in a great measure secured us 
from the want of provision at any time, and greatly lessened 
our fatigues, when compared with those to which we were 
compelled to submit in our outward-bound journey. We 
haye not lost a man since we left the Mandians ;.a circum- 
stance which I assure you is a pleasing consideration to me. 
As I shall shortly be with you, and the post is now waiting, 
1 deem it unnecessary here to attempt minutely to detail the 
occurrences of the last eighteen months. I am, &c. 
Your affectionate brother, 
Witiiam Crark. 


. ' 


Ill. Extract of a Manuscript Memoir, by M.Paysse, upon 
Coffee. Communicated by M. PARMENTIER*. 


In 1803 IT wrote to M. Payssé, then professor of chemistry 
in the Military, Hospital for Students at Metz, requesting 
to be informed if, during bis stay among the Dutch, he 
made any remarks or collected any information on the sub- 
ject of coffee. His answer transmitted to mea very com- 
plete memoir, in which was contained the history of that 
grain; the botanical characters of the tree which produces 
it; its culture, preparation, and use, as a beverage; and, 
lastly, an analysis of it. 

The war, and my bad state of health, not permitting me 
to finish the work on which I was then engaged, and for . 
which I had applied to M. Payssé for assistance, ] kept his 
memoir for three years in my port-folio. Having seen, » 
however, that the subject is now occupying the attention of 


* From Annales de Chimie, tom. liz. p. 196 
the 
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the French chemists *, I think it my duty to extract and 
publish from M. Payssé’s memoir what may be useful. I 
presented it, therefore, at one of the meetings of the Phar- 
maceutical Society, and I now publish it in the form of 
an extract, beginning with its chemical examination: I 
shall adopt the author’s own language. , 

Several éhemists have successively occupied themselves 
with the examination of coffee; but as the methods of ana-. 
lysis formerly employed had not arrived at that degree of 
perfection to which modern chemistry has raised them by 
its numerous discoveries, I thought of resuming the subject, 
in the hope of throwing some more light upon the compo- 
sition of a substance so generally in use. It would be su- 
perfluous to relate the different results obtained from each ° 
analysis. I shall therefore confine myself to pointing out. 
those of the most recent authors who have taken up the 
subject, such as Ryhiner and Chenevix, subsequently to 
Geoffroy, and shall afterwards detail my own observations 
resulting from actual experiments. 

Being desirous of knowing the particular principle newly 
discovered in coffee by Mr. Chenevix t, I proceeded to the 
chemical analysis ‘of it as pointed out by him: it will be 
seen, however, that my results do not always agree with 
those of M. Chenevix, and that, in» place of a principle in 
which he seems to have discovered nothing at all acid, I 
found, on the contrary, a new acid strongly characterized 
and very distinct from all the other acids. 

I reduced into powder 122 grammes 286 milligrammes 
(four ounces) of coffee, said to be from Martinique : after 
having put 0°318 milligrammes (six grammes) in a glass 
containing tincture of turnsole, the violet-blue colour of the 
latter soon changed into red. 

The same quantity of powder, mixed with a solution of 
sulphate of oxygenated iron, produced a very fine green co~ 
Jour inclining to violet. 


* See Phil. Mag. vol..xxvi p. 17. 
+ Mr. Chenevix’s paper on this subject was originally given in the Philo- 
sophical Magazine, vol. xii. p. 350, and afterwards copied into the foreign 


journals. 
B2' ; The 
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The solution of ereen sulphate of iron acquired, on a si- 
milar mixture, a very slight green tint, which “ets deeper 
on being exposed to the air. 

The coffee powder remaining was put into a glass retort 
with thrice its weight of distilled water: having joined a re- 
ceiver to the head and luted it, I heated it sufficiently to 
bring the liquor to the boiling point: having kept it six 
hours in this state, Iunluted the apparatus and filtered the 
liquid, which I submitted to some experiments. 

The liquor which came over. during the distillation was 
charged’ with the aroma of coffee in a very sensible degree ; 
it was of a sweetish taste; not altering the blue vegetable 
colours, nor the different re-agents with which it was put i in 
“contact. 

The filtered water of the decoction had a greenish appear- 

ance ; was of a slightly viscous consistence ; had a bitter taste 
mixed with roughness; discolouring and changing into red 
the turnsole and yiolet tinctures; communicating suddenly 
a very fine green colour to the solution of oxygenated 
iron; a very clear green to the green sulphate; a sombre 
gray precipitate to the nitrate of mercury; a greenish gray 
to the precipitate of nitrate of silver; a yellowish white to 
‘the precipitate of nitrate of bismuth; a hght and grayish 
green precipitate to the sulphate of copper; a green inclining 
to violet to the precipitate of sulphate of manganese; a 
sombre gray to that of the sulphate of zinc; a dirty white 
to that of the sulphate of alumine, with a discolouring of 
the liqnor; a whitish gray to a very voluminous and_ very 
sudden precipitate of the muriate of tin; a more decided 
gray than the preceding to that of the muriate of lead, which 
is also very abundant; a white inclining to yellow to the 
acctite of the same metal; a white to a slight precipitate of: 
murtiate, nitrate, and acetite of barytes. 

The sulphuric acid produces a yellow colour-with a flaky 
precipitate, light and gray; the nitric and muriatic acids 
produce a yellow colour. 

Potash, soda, ammonia, pure barytes and lime, give this 
decoction a saffron yellow colour; the hydrosulphurets give 
it the same colour, with a light precipitate. 


Mixed 
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Mixed with a solution of glue, there results from it no 
precipitate nor. change of colour different from that which is 
natural to the mixture of the two liquors. 

A quantity of coffee equal to that above ernployed was 
pulverized, and boiled repeatedly like the foregoing in three 
times its weight of pure water, in order to convince myself 
that the ee were completely exhausted : the second and 
third decoctions gave a greenish ‘appearance deeper than the 
first, without my being able to ascertain positively the cause 
of this slight difference. I merely presumed that, the latter 
decoctions being made in the open air, the extractive matter 
had been able to oxygenate: itself sufficiently, and to pro- 
duce this effect without precipitating it. These decoctions 


always maintain a muddy appearance, -in spite of repeated - 


filtrations. 

All these liquors united were submitted to evaporation in 
a glass retort so managed as to avoid the contact of the 
air, and consequently the oxygenation of the extract. Con- 


densed to the consistence of a syrup slightly boiled, I finished _ 


their evaporation in a glass capsule. This production be- 
came transparent in proportion as it acquired consistence, 
and viscous like an extract; its colour was that of horn, of 
a bitter acid taste mixed with a degree of roughness: which 
Ido not know how to describe, and it reddened the blue 
colours: its weight was 15°216 (4 drachms), which I put 
aside for the purpose of bemg examined, as we shall see 
hereafter. 

Sixty-one grammes 143 mete ee (2 ounces) of cof- 
fee in powder were digested in a ‘glass vessel with 122 oram- 
mes 286 milligrammes (4 ounces) of alcohol, giving 34 de- 
grees at Baumé’s areometer: I filtered, after two hours’ ma- 
ceration at a temperature of 15° (65° of Fahr.) ; the alcohol 
was highly coloured ; when evaporated it gave a product of 
7 grammes 643 milligrammes (2 drachms) of a hyacinth-co- 
loured matter, slightly viscous, bitter, acid, partly soluble 
in water, and precipitating, when -diluted in this liquid, 
grayish flakes, burning, like the resins, with a thick smoke, 
and which J considered as a resinous substance. The por- 
tion dissolved, treated with the re-agents already mentioned, 

33 presented 
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presented phenomena very analogous to those of the decoc-' 
tion; I say analogous, because the decomposition of some 
of them appeared to have taken place more slowly and less 
completely ; which made me presume that the presence of 
the greater quantity of extractive matter than the decoction 
contains was one of the causes which facilitated these de- 
compositions, and increased the quantity of the precipitates. ° 
We shall return to this subject: this solution was moreover 
mixed with certain other re-agents, of which it is interesting 
to ascertain the action. 

With the prussiate of iron and crystallized potash dis- 
solved, the mixture of the liquor gave a green colour; with 
the prussiate of ammonia, a yellow colour; with the prussic 
acid, a colour slightly gray. . 

The preceding experiments only proving the existence of 
an acid combined, or simply mixed with foreign, matters, 
which might perhaps have occasioned some of the pheno- 
mena observed, it became important to verify the processes 
employed by Mr. Chenevix (who has not ascertained the pre- 
sence of the acid I remarked); and, in short, to take away 
every kind of uncertainty upon this matter by endeayouring 
to obtain it by the processes of the English chemist. 

I boiled,in a glass alembic ina sand bath, 489 grammes 146 
milligrammes (1 pound) of Martinique coffee, reduced into 
powder, in three times its weight of distilled water for about, 
two hours : the water,when filtered, I replaced upon the husks 
as they were condensed in the distillation, with an addition 
of about a kilogramme of the same liquid. The operation 
being finished, I filtered and mixed the two liquors; 1 then 
poured muriate of tin, crystallized and dissolved in pure 
water, until.no more precipitate was formed: I passed the 
whole through a filter, washed the husks remaining upon the 
paper in several waters, and afterwards introduced the whole. 
into a flask with two apertures, with six times its weight of 
water: having carefully agitated the mixture, I, introduced, 
by means of a suitable apparatus, sulphuretted hydrogen gas, 

“which passed slowly through the liquor. The decomposi- 
tion of the compound of tin and the acid of coffee was easily 
effected; the new combination of the hydrosulphuret of tin 

was 
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was manifested in the form of a white precipitate, which I 
had the precaution to shake frequently with a glass tube, in 
order to make it present a greater surface and more points 
of contact to the hydrogen gas saturated with sulphur. The 
operation being finished, T unluted the apparatus and filtered 
the liquor of the flask, which passed very limpid, preserv- 

ing, however, a slight smell of sulphburetted hydrogen. I 
procecdéd to evaporate it in a glass bt chia with a mode- 
rate heat: the liquor, when rediitel to one-third of its vo- 
lume, no longer retained the hydrosulphuretted smell. I 
continued the evaporation in order to give to the liquid a 
pretty strong syrupy consistence: when brought to this point 
it was very transparent and of the colour of horn, as ob- 
served by Mr. Chenevix. .In this state it was submitted to 
the following experiments’: 

Applied to the tongue, its bitter taste was mixed with an 
acidity’and a roughness of which we have already spoken ; 
mixing itself with water and even alcohol’ in any propor- 
tions; presenting no crystallization in spite of the care 
taken in its evaporation ; liquefying in the fire, and afier- 
wards swelling very lightly ; spreading a sharp:and pungent 
whitish shel le leaving as a residue a charry matter, not 
voluminous, and very labia, salt. 

I afterwards submitted the acid thus collected to an ana- 
lysis by fire in close vessels. For this purpose I introduced 
100 parts of it into a glass retort, to which I adapted the 
hydro-pneumatic tub aac an intermediate flask with two 
necks: the first product which appeared was only water; 
tbis was coloured in proportion as I augmented the fire 
under the distillatory vessel, and during this time there 
passed into the flask a Giele oil highly ‘coloured and very 
fetid : upon raising the temperature still higher, I succeeded 
in liberating some cubic inches of carbonic acid gas and car- 
bonated hydrogen gas. When there was no more disengaged, 
I put out the fire and unluted the apparatus: when the re- 
tort was broken I] found a charcoal weighing 0:36: made 
red-hot in a platina crucible for an hour, it was impossible 
to incinerate it; heated with the blow-pipe it lost in weight, 
and a very small portion of it was incinerated; yet it was 

Ba impossible, 
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‘ 


impossible, on account of its small quantity, to determine 


the nature of this residue, which was black inclining to- 


gray. 
The liquid product ee in the receiver coutained 


in all 0°45 of the mass distilled; whence I concluded that 
the amount of the gas formed during the operation was 
nearly 0-19. . The empyreumatic oi] separated from. the 
aqueous liquid, and a little soapy, weighed 07155 the water 
0°30. ’ 


he acid of coffee which I cUtainied pure was dissolved — 


in six times its weight of pure water; in this state it 
was mixed with the following substances: with turnsole 
and violet tinctures, which it reddened very suddenly 5 with 
solutions of oxygenated and green sulphate of iron, the 
former solution immediately assumed a fine green‘colour, 
and after resting six hours there was a precipitate formed of 
the same colour; the latter solution at first only.assumed an 
extremely slight green tint, but this became deeper upon 
being exposed some hours to the air. Gelatine was not pre- 


-eipitated by the acid of coffee; the muriates of tin and 


lead were precipitated very suddenly and very abundantly 
in grayish white; muriate of antimony, in a flaky white, 
very suddenly ; the nitrates of mercury and bismuth in dirty 
white; the nitrate and acetite of copper in a sombre brown; 
the nitrates of silver and cobalt, the sulphates of manganese; 
zinc, and copper, underwent no alteration; that of copper 
only lost in colour; the nitro-muriates of gold and platina 
Jost nothing, not even their colour. 

The action of the sulphuric, sulphurous, nitric, nitrous, 
muriatic, oxymuriatic, and phosphoric acids only gave this 
vegetable acid a yellow tint more or less beautiful in the 
cold; by heating them mixed, the sulphuric’ acid became 
highly palvnted . and | Fibasdted vapours of sulphurous acid; 
the nitric acid was easily decomposed with a disengagement 
of gaseous oxide of azote and carbonic acid, wttielea preci- 
pitated lime water. The residue of this kind of combustion, 
subjected to some trials, seemed to me to be only malic acid, 
not prec ipitating lime from its combinations hke the oxalic, 
The oxymuriatic acid gave a similar product. ‘ 

Among 
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Among the vegetable acids, the malic, oxalic, and tarta- 
rous, buy gave, on their mixture with the acid of coffee; 
a clear yellow tint to the latter. : 

The pure or saturated alkalis of potash, soda, and ammo- 
nia, only gave as a product mixtures’ of a deep yellow in- 
clining to orange. 

Lime, barytes, strontian, and the hydrosulphurets, pre- 
sented, upon being mixed with this acid, phenomena little 
different from those of the alkalis. bit 

Among saline substances the pru&siate of ammonia gives — 
a product similar to that of the alkalis. 

The .prussiate of iron and potash develop a slight green 
tint, which indicates the decomposition of the little prus- 
siate of iron that this re-agent always contains. 

Sulphate of alumine, acetite of barytes, and the nitrate 
of this latter base, are partly precipitated in white powder 
by this-acid, after the mixture of these liquids has remained 
some time at rest. 

Tannin, as well as gallated alcohol, are sensibly disco- 
loured on mixture with the acid of coffee*. 

’ After having determined the chemical action of the acid of 
coffee upon the different re-agents which we have here enu- 
merated, it was necessaty to inquire among the known ve- 
getable acids for that which presented the greatest analogy - 
with the former acid. We first examined gallic acid, and 
afterwards the tanning principle; but we shall see, by com- 
paring the most characteristic properties of these latter, that 
we cannot be permitted to establish an identity of a physical 
or chemical nature between them and the acid which is the 
subject of our present inquiry. 

Tannin, very pure, precipitates in black the solution of 
sulphate of oxygenated iron; the acid of coflee communi- 
cates a green tint to it: the latter does not precipitate gela- 
tine; while this is the most remarkable characteristic of. 
tannin, and which would of itself suffice to establish the 
difference which exists between these two bodies, if there 

* The precipitate of igon obtained from the solution of the sulphate of 
this base with the acid ef cofiee was dissolved in the nitric, sulphuric, phos- 


‘photic, and oxalic acids... The other acids did not aitack it st all, 
was 
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was not a crowd of other distinctions, which it would be 
superfluous to relate-hene. 

As to the gallic acid and that of coffee, the former preci- 
pitates in black the. sulphate of iron: it is very soluble 
-in' water; it precipitates solutions of gold and silver in 
brown, those of bismuth and mercury in yellow; and causes 
no change in that of the green sulphate of iron; while the 
acid of coffee gives to this Jast a very ssinedtibes green tint, 
and precipitates Whe iron from it in “the same colour on ex- 
posure to the air; it gives precipitates of a dirty white with 
the nitrates of mercury and bismuth, without pausing any 
change in the solutions of gold and platina. 

The existence of an acid 1 in co#ee being once well demon- 
strated, it only remains to know in what proportions it does 
exist, what are the combinations it is capable of forming ; 
and, in one word, the order it follows in its chemical attrac- 
tions. 

~ In order to atrain these branches of knowledge I treated 
2000 parts of coffee of the above species, and prepared as 
above described, with a sufficient quantity of pure water, 
by various decoctions and in close vessels. The extract, 
brought to the consistence of honey, was 280 parts: I took 
100 parts of this and dissolved them in six times their weight 
of pure water; f afterwards proceeded, as already pointed 
out, with muriate of tin, and decomposed the new com- 
bination by sulphuretted hydrogen. This operation fur- 


nished, after having suitably evaporated the liquor contain-_ 


ing the acid of dadbe, 0°55 of this matter. Wishing to know 
the substances with which it was combined in the extract of 


coffee, I took 100 fresh parts of*it, which I dissolved in an | 


equal quantity of water, upon which solution I poured as 
much highly rectified alcohol; at the same instant the li- 


quor became a little milky, and a whitish flaky matter was ~ 


separated from it, which I collected on a filter: when dried 
it weighed 0°05, and when examined it presented all the 
characters which belong to vegetable albumen. Having 
afterwards mixed a great quantity of water with the mixture 
of alcohol and acid of coffee and extractive matter, the liquor 
formed a second deposit, more coloured, collected at one 

; single 


. 
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single place of the vessel which contained it, and which I 
separated by decanting the liquid. This deposit stuck to 
the fingers, was insoluble in water, but completely soluble 
in alcohol ; its weight while soft was 0:09; examined after 
having precipitated, it from its alcoholic solution, it present- 
ed, on combustion, all the pheenomena attending that of re- 
sinous bodies. 
In order to ascertain the quantity of extract which the 
- aqueous and alcoholic liquor contained, IT evaporated it to 
the consistence of honey, and upon being weighed it was 
0:83. I deducted from this quantity that of the acid, the 
weight of which I knew: that of the extract, was then re- 
_ duced to 0°28; the loss was 0°03; but not being able to 
examine in this state the extract mixed with acid, I endea- 
voured to isolate it, by pouring into the solution which I 
had made of it a sufficient quantity of liquid acetite of lead, 
and until no more precipitate was formed: I afterwards 
placed the whole upon a filter, washed the deposit with care, 
and evaporated the liquor until it bad the consistence of a 
soft extract: this product being weighed, it was 0-25: its co- 
lour was hyacinth red; its consistence tenacious ; its taste 
bitter; very soluble in alcohol; not precipitating either the 
solutions of muriates of tin, lead, or iron: it seemed to be 
nothing else than the acetous acid coming from the decom- 
position of the acetite of lead which had been made use of to 
isolate the acetite of copper, having made an alteration on it, 
and as it remained in part combined, since its weight was re- 
duced to 0:25 in place of 0:28, as we have already remarked. 
This loss proceeded, without doubt, from what remained 
in the vessels in which it was prepared: as to the difference 
of intensity of colour it presented in this case, it may very 
probably have proceeded from the oxygen it had absorbed 
during its evaporation. In order to acquire the completest cer- 
tainty on the subject, I took twenty parts of it, which I boiled 
with distilled acetous acid in a close vessel: the extract 
underwent no alteration, except acquiring a greater liquidity, 
but it resumed its primitive state by the evaporation of the 
vehicle which I had introduced into it. It remained to exa- 
mine 
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nine the composition of the coffee from which I had weet 
rated the extract and the acid, &c. 

We have seen that the 2000 parts lost 280 by the different 
decoctions they had undergone ; and the residue was conse= 
quently reduced to 1720. I endeavoured to incinerate it 
by burning it ia a Hessian crucible, which I kept red-hot 
for an hour: the matter began, at first, to spread a pungent 
smoke, which affected the eyes; inflammation afterwards 


took place, and the matter burned in this manner during 


some minutes. The residue of this operation’ was a very 
black charcoal, weighing 430 parts; 1t was’ reduced into 
powder and put into a platina crucible, which I kept red- 
hot for two hours in a reverberating furnace. It was only 
in this manner that F succeeded in reducing it to ashes, 
but still in an imperfect manner, since of 322 parts, which 
the crucible contained after calcination, 230 only were con- 
verted into ashes; 92 parts of a charry matter remaining, 
which refused all attempts at incineration. I poured 200 
parts of water upon 230 of ashes, and filtered and evaporated 
the hquor: it furnished as a product ten parts of a saline 
substance, precipitated the nitrate of silver, in a flaky muriate, 
and which [ recognised, after examining it, to be nothing 
else than muriate of potash. 

The residue was saturated with nitric acid, which entered 
into combination with a slight effervescence, and without 
leaving any residue. I ¢ devemsposed the nitrate formed by 
the carbonate of potash, and collected the precipitate upon 
a filter; it was carefully washed, and calcined in a -platina 
crucible ; being weighed after this operation there were 216 
parts of it, which, added to the ten of the alkaline muriate, 
yielded 226, from which the Joss must have amounted to 
four paris. The taste of this earthy substance was: caustic 
and burning, absorbing .water greedily, and with a disen- 
gagement of heat. Meebarine to this, I did not hesitate to 
consider it as caustic lime: in order to ascertain it, how- 
ever, in a more certain manner, I dissolved it a second time 
in nitric acid, and tried the liquid nitrate by the sulphuric 
and oxalic acids, which formed in it insoluble precipitates 


of 


* 
\ 


- 
; 
: 
: 
‘ 
; 


Memoir upon Coffee. 29 


of sulphate and oxalate of lime. The prussiate of ammonia 
indicated the presence of an atom of iron; the gallated al- 
cohol acted in the same manner, by communicating to the 
solution of this salt a purple colour. ‘ 

Being desirous of knowing the products which coffee not 
boiled in water would furnish by its decomposition, I re- 
duced 200 parts of it into a rough powder, which I intro- 
duced into a glass retort, to which I joined a tubulated ma- 
trass, communicating by means of a tube with the hydro- 
pneumatic tub. The first portions of liquid which passed 
into the matrass after the apparatus was heated were only 

a white limpid liquid, which became brown in proportion 
as I augmented the heat: to this first product succeeded a 
citrine Su slightly fetid, which became black and thicker 
on the temperature being raised. Towards the end of the 
operation there was subtimned into the neck of the retort a 
saline matter, confusedly crystallized, mixed with black em- 
pyreumatic oil: [I then augmented the fire until the bottom 
of the retort was reddened, in the hope of liberating some 
gaseous substances ; but | did ‘not succeed: so that from 
this I was led to believe, that the principles of which coffce 
is composed, and which are disengaged by fire, are combined 
in a state different from that in high they exist in the 
grain, and that the proportions of cach of them are exactly 
those which ought to form the ammonia, carbonic acid, oil, 
water, and pyromucous acid, which are the products of this 
operation. The retort was broken: it contained a charcoal 
occupying all the capacity of the vessel; it appeared deco- 
rated with the most brilliant colours, and of various hues 
the lead gray with the metallic aspect was very distinct i6¢ 
wards that part which touched the bottom of the retort; its 
weight was 50 parts. ° 

The liquid contained in the matrass was composed, as 
we have said, of thick black oil, very much charred, and of 
a brownish liquid, fetid and astringent: its total weight, 
isolated from the oil, was 88 parts; that of the oil was. 33. 
The neck of the retort still contained a sublimed saline mat- 
ter, of a fetid ammoniacal smell, weighing 22 parts, and 
which was only carbonate of ammonia: the loss was seven. 

The 
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The astringent liquid tried with turnsole tincture made it 
quickly become red: solution of sulphate: of oxygenated 
iron acquired a very slight green colour: the muriates of tin 
and lead were but very) slightly precipitated: but in some* 
other: trials 1 made, comparatively with pyromucous acid 
it presented the characters of the latter; from which I in- 
ferred that a portion of the acid of coffee was disengaged 
during the distillation without experiencing any alteration, 
and that it was mixed with the pyromucous acid. After 
having determined the proportion of the principles which 
appeared to me to compose coffee, I thought it necessary to 
examine if heat developed tannin in this grain, as Mr. Che- 
nevix asserted. In order to convince myself of this I roasted 
some Martinique coffee until it was of a chestnut brown ; 
after having reduced it into powder, 4 portion was infused 
in boiling distilled’water, and a second was treated by the 
same vehicle and by decoction. These two liquors filtered 
were tried each separately with gelatine, but they gave no 
kind of precipitate which could indicate the presence of the 
tanning principle. : 

The difference between these results and those of the 
London chemist induced me to roast the coffee more 
strongly, After it was treated, like the former, by infu- 
sion, decogtion, and mixed with the solution of glue, there 
did not even result any chavge in the transparency of the 
liquor. Not confining myself to this second experiment, I 
roasted some new coffee until it was of a‘brownish black, 
and at the same time examined all the species known in 
commerce under the names of Java, Bourbon, St. Domingo, 
Martinique, Moka, &c.; but none of them gave me any 
proofs of the existence of tannin treated as we have de- 
scribed. Each of these infusions and decoctions constantly 
reddened the blue vegetable tinctures; it precipitated, in 
fawn colour, the muriates of tin and lead ; in green, the sul- 
phate of oxygenated iron ; in, brown, the sulphate of copper; 
and in chocolate colour, the nitrate of mercury. The pure 
and carbonated alkalis, barytes, lime, and the hydrosulphu- 
rets, communicated to these infusions and decoctions a very 


decp saffron-yellow colour; which led me to suppose that 
a part 
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a part of the acid of coffee existed in thein free, merely en- 
tangled in a little extractive matter and a good deal of char- 
coal, 

It remained, in order to render this analysis more com- 
plete, to consider the pure acid of coffee with respect to its 
themical attractions for the different known bases. I ob- 
served, after a multiplicity of experiments, that the metallic 
oxides were the bodies which combined the most intimately ; 
those of tin, lead, mercury, iron, antimony, bismuth, and 
copper, ‘precipitated from their solutions or put in contact 
with this acid, on aiding its action by heat, were there com- 
bined, and formed saline compounds, of an austere and me- 
tallic taste in general, not crystallizable, pulverulent, and little 
soluble in water ; Had ef mercury was, however, dissolved - 
in about 160 parts of this liquid, combining itself with and 

precipitating several colouring matters, which fix very so- 
lidly, particularly when stuffs. are impregnated and boiled 
with the compounds so formed with tin, lead, antimony, 
and alumine. The colouring particles of saffron, of yellow 
wood, madder, sorrel, and of some pharmaceutical extracts, 
&c., are those which have proved to me that this new mor- 
dant may become useful in the art of dyeing. All these sa- 
line combinations are decomposable by fire ; but more easily 
by sulphuric acid; those of iron, tin, and antimony, ex- 
cepted. The nitric acid decomposes only, the combination 
which the acid of coffee forms with copper. 

The earthy substances also form saline compounds with 
the acid of coffee; alumine is that which seemed to unite 
most easily ; this combination, which is not very, soluble, 
has a slightly saccharine and astringent taste, always pulve- 
rulent, and fixing some colours. Lime, barytes, strontian, 
_ and magnesia, combine with it also: the last of these earths 
adheres to it only very feebly. 

Potash, soda, and ammonia, form compounds extremely 
soluble, of a bitter taste, little crystallizable, and decom- 
posable by a slight heat, of a colour always yellow, which 
becomes brown upon heating it too long. . 

Thermuriates of tin and lead dissolved in water, speedily 
decompose these salts, as does also sulphuric acid, which, 

4 however, 


32 . Memoir upon Coffee. 

however, does not act, upon that of alumine. The nitrie, 
muriatic, and phosphoric acids decompose them also ina 
great measure; it happens at the same time that the acid of 
coffee is itself changed into. malic acid by the nitric, after 
the latter has been isolated from its union with the bases, 
im such a manner that a malate and nitrate is obtained, as I 
was convinced by thus decomposing the cafiate of lime. 


- 


Conclusion. 


i. It results from all that precedes, that coffee contains a 
particular acid, very distinctly characterized ; that it there 
enjoys a sort of liberiy, since the powder of this grain sud- 
denly reddens the biue vegetable tinctures; and that infu- 
sions in cold water, and even in alcohol, may be separated 
from the acid in a state more or less pure. 

2. That the acid decoction of coffee decomposes with fa- 
cility almost; all the metallic solutions, particularly those of 
lead, tin, iron, &c.* 

3. That the precipitates obtained by the mixture of this 
decoction and metallic solutions, are more abundant and 
more highly coloured than those formed by the same acid, 
in a pure state; that this difference, I say, proceeds from 
two causes, which must be considered: first,-bccause the 
decoction of coffee, besides the caffic acid it'contains, con- 
tains also extractive matter, ‘colouring matter, albumen, &c. ; 
that the colouring matter is partly precipitated by the affinity — 
it has with the. compound formed of cailic acid and the me- 
tallic base ; that the albumen,.on the other hand, isolated from. 
the acid body which favoured the solution im the liquid, is 
deposited, and increases the volume of the precipitate ; that 
in order to be convinced of this fact, in cne word, it is only 
necessary to boil a cafiate of tin, lead, or alumine, in a co- 
loured vegetable decoction, in, order to obtain the result now 
citccurd. 

4. That the acid of coffee may be obtained very pure by 
mixing watery decoctions of coffee or alcohol macerations ~, 
of it, with muriate of tin or of lead, and afterwards decom-_ 

* Ryhiner (Journal de Physique, tom. xiii, August 1778, p . 238.) has ascer= 


tained that the infusions of the different species of the coffee of the Levant 
and its islands are astringent. 


posing 
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pesing these combinations by sulphuretted hydrogen, as 
practised by Mr. Chenevix as well as by myself, or rather 
on decomposing the cafiate of lead by the sulphuric acid. 

5. That this new acid is not crystallizable:in the state in 
which I obtained it, and that it is completely soluble in al- 
cohol and water. 

6. That it is capable of decomposing the prussiate of 
ifon contained in the prussiate of potash (a common re-agent 
in the laboratories) by forming with the meial a green com- 
pound, which is precipitated; and in this respect it may, 
perhaps, bé of great use to chemists, in order to obtain very 
pure, prussiate of potash, which hitherto could not be de- 
prived of some portions of iron which it obstinately retained. 
_ 7. That the eolour which it communicates to the solu- 
tion of oxygenated and green sulphate of iron, seems to be 
sompletely new. 

8. That the attraction of the compounds which it forms 
with tin, lead, antimony, and alumine, and with the co- 
louring matter of infusions or vegetable decoctions, may 
render it very useful in the art of dyeing. 

9. That the different. species of coffee contain it in pro- 
portions little variable ; and that it exists at the same time, 
without alteration, in a smaller quantity, in the infusions 
and decoctions of coffce roasted at different degrees, as well, 
as in the produets of the distillation of this grain. 

10. That-the comparison I have made of the properties of 
this acid with the gallic acidand the tanning principle, showed 
nto kind of identity of nature among these three very dif- 
ferent substances. 

11. That the particular principle obtained by Mr. Che- 
fevix is nothing else than the acid in question, but which 
had not been subjected by this accurate chemist to a strict 
enough examination. 

12. That, having examined the infusions and decoctions 
of different kinds of roasted coffee, they gave me no evi- 
dence of the existence of the tanning principle on mixing 
them with gelatine, as asserted by Mr. Chenevix. 

13. That the acid of coffee is susceptible of being united 
Vol. 97. No. 105. Fel.1807.  C with 
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with various bases, of forming particular salts, decomposable 
iu the fire, with more or less facility ; and that its attractions, 
in one word, seem to follow a law completely different fram 
that of most of the known acids, since its union with the 
alkalis seems to be weaker. 

14, That it is decomposed by warm sulphuric acid, by 
the nitric, muriatic, and oxymuriatic acids, and reduced by 
the latter, as well as by the nitric, into malic acid. 

15. That it seems to me to be composed, according to 
the products obtained by its analysis in the retort, of much 
of carbon, and little hydrogen and oxygen. 

16. That 100 parts of watery extract of coffee, produced 
from about 750 parts of coffee, yielded 0°55 of caffic acid, 
0°25 of extractive matter, 0°05 of vegetable albumen, 0°09 
of resinous matter, and 0°06 of loss. : 

17. That in order to conform oursclves to the language 
of modern chemistry, the acid of coffee ought to be called 
eaffic acid, as the denomination which best suits it. 

18. That the charry and incinerated residue of coffee is 
composed of muriate of potash, hime, and a quantity of iron 
which I was unable to appreciate. 

19. Finally, that coffee, from all we have seen, is a sub- 
stance in which carbon is in a much greater proportion than 
hydrogen, oxygen, or azote; the existence of all these bo- 
dies having been plainly demonstrated by the formation of 
oil, pyromucous acid, carbonic acid, and ammonia, fceaieg 
in it by the distillation of this grain, 


TV. Description of a Compound Gasometer, for Purposes 
where uniform Pressure is essential, by the Application 
of the Hydrostatic Regulator. By JoserH STEEVENS, 
Esq.* : 


A, (fig. 1. Plate I.) is a tin or brass cylmder three feet 
six inches long and nine inches diameter, supported on two 


* Communicated by the inventor, Mr. Stcevens. f 
pillars 
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pillars BB, which are fixed into the base ce. D and E are 
two glass jars eleven inches diameter and eighteen inches 
high, fixed to the base by means of two brass rings about 
one inch broad. F is a glass globe twelve inches diameter, 
sustained in its place by means of the tripod mm; this, and 
the two glass jars, are provided with brass collars and 
caps-7,7,73 into these are screwed, and properly fixed, the 
tubes and cocks 0,h,p,k,q,l,5,i,¢. Through a collar of 
leathers on the cylinder A passes the metal tube Y, about 
four-tenths of an inch diameter, extending down the tin ot 
brass tube G (of about two inches and a half diameter) to H: 
this tube is moveable through the collar of Icathers, and may 
be elevated and depressed at pleasure until the desired pres- 
sure is attained. h andi are two tubes passing from the 
eylinder A into D and E, and are recurved under the cap, 
as represented at y, fig. 2. gis a cock for exhausting the 
balloon F, and behind it is a glass tube through which passes 
the wire J, nearly meeting the end c of the recurved tube kc, 
for igniting the gas by the electric spark in the composition 
of water by the combustion of hydrogen in oxygen, as de- 
scribed by M. Van Marum (Phil. Mag. vol. ii. p. 85). The 
jars D and E are provided with cocks rz, cemenied into 
apertures formed for that purpose. The tubes £,2,4,/, being 
fixed with screwed flanches, may be easily removed, as also 
the caps 7,n,n, which are screwed to the cullars so as to be 
perfectly air-tight. 

The gasometer being thus prepared, nothing more is ne- 
cessary to charge it than to fill the cylinder A, screw in the 
collar of leathers, and adjust the tube Y H, so that the end H 
be on a Jevel with the upper parts of the plugs of the cocks 
0,p,5,t, all of which must be opened. Open also ’ and 2, 
by which means D and E will be filled. Shut h, p,s,i, and, 
having the gas-holder V ready, screw the cocks v and z om 
tot and x. Open these cocks, and the gas in V will be 
transferred into E: charge it again with the gas intended 
for D, and proceed in the same manner. The vesscls D 
and E should be provided with a scale expressing in cubic 
inches the quantity of gas at any time in them. Having 
epramined the requisite pressure, adjust the tube YH ace 


Ca cordingly, 
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i] 
cordingly *, exhaust the globe F, and proceed with the ex~~ 
periment as: described by M. Van Marum. 

An operation may be continued any length of time with 
this gasometer, without altering the pressure, by filling D 
and E with the requisite gas during the experiment, which 
is performed thus: the gas-holder V being charged, screw | 
the cocks v and % on to wu and 2, and the water will run into- 
V until the gas is exactly of the same density as that in D ., 
or E: shut « and v, and screw on to ¢; open ¢t,v, 2, and 2; 
and the gas in V will be transferred into E, without altering» 
the effective pressure. Proceed im the same manner with the 


gas intended for D. 


V. Experiments upon the various Species of Cinchona. By 
M. VauaqukE Lin f. 


§ I. 
Physical Properties of Cinchona. 


| & commerce, many different species of cinchona are known; 
the principal and most frequently employed species, however, 
are the following : 

The first, antiently known by the vague name of Peruviam 
bark, appears to be that, produced pee the tree called by 
Linneus cinchona officinalis. This species has a grayish 
colour externally, and a pale red internally ; it is very thin, 
rolled inwards on the side which adhered: to the wood ; hav- 
mg a glossy and as it were a resinous fracture, sometimes: 
slightly fibrous; an astringent and bitter taste. It yields a 
fawn-coloured powder mixed with gray. 


* The effective pressure will always be as the height of the orifice H above . 
that of the recurved tube y; and this pressure will continue uniform and pre- 
cisely equal in both vessels, without regard to the quantity of water in A. 

For the mode of filling A during an experiment, as well as for further par- 
ticuldrs relative to the principles of this instrument, see description of the 
Hydrostatic Regulator, Phil. Mag. vol. xx. p. 289.—J. S. Ay 

See also’ Mr, Steevens’s description of his Single’ Gasometer, vel. XXIV..ps TOR 
—Enirt. 

> From’ Aimales de Chimie, t tom. lix. p. 113, 
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The second species, called #ed cinchona, and erroneously 
cinchona pitton, is of a deeper colour than the first, generally 
very thick, not rolled or but little so, presenting a fibrous and 
‘by no means a resinous fracture, having an astringent and 
slightly bitter taste. 

Lastly, the thitd species, more recently discovered, and 
which ought not to be confounded with the bark of the an- 
gustura, as sometimes happens in laboratories, is designated 
by the name of yellow cinchona. 

Its colour is of a pale yellow; its taste is bitterer and less 
astringent than that of the two former species; its fracture 
is partly ligneous and partly resinous ; it is a little more or 
Jess rolled inwardly, according as it is more or less thick. 

Such are the three most commonly known species of cin- 
chona, and those most generally employed in medicine; but 
there are many other species which are confounded with 
them, the several varieties of which are perhaps regarded as 
different species. These varicties may be occasioned by the 
age, the soil, the climate, or the parts of the tree from 
which the bark has been taken*. 

Although the bark called angustura is not a true cincho- 
na; yet as it has some of ‘the exterior characters of it, and 
as it may be easily confounded with it, it is mght to make 
known its distinguishing propertics. This bark is yellow, 
extremely bitter, by no means astringent, and not at all 
rolled up like the cinchonas. 

§ Il. . 
Are there any Characters by which to distinguish the good 

Species of Cinchonas from such as are bad, or as have been 

adulterated ? . 


This is certainly an important object to attain for the suc- 
cess of this medicine in the treatment of intermittent fevers, 


* M. Mutis distinguishes seven different species of cinchona; but the most 
@f them are unknown in France.. The only species known at Paris, besides 
those mentioned above, are thus denominated: quinquina rouge ordinaite, 
quinquina gris canelle, quinquina gris plat, quinquina Santa-Fe ; but we are by 
no means certain that they belong to different species of trees. We shall see, 
a little further on, that several of them resemble each other in almost every 
point, and that others of them are not true cipehonas. 
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as wel] as for commercial people who deal in the article by 
wholesale. - 

“If we had an accurate and simple method of ascertaining 
the best species of cinchona, or of distinguishing them from 
the false, or from such as had been any way adulterated, it 
would be wise in government, im my opinion, to institute 
a commission, formed of physicians and apothecaries, in 
every sea-port town, in order to examine all the cinchonas 
which arrive there, and to prevent from being circulated in 
commerce such as do not undergo the tests prescribed. But, 
unfortunately, the judgment hitherto formed upon the good 
or bad quality of this medicine has been made to depend 
upon some physical properties, often deceitful; such as the 
colour, sincll, taste, fracture, compactness, &c.; qualities 
which are too arbitrary, because the senses and custom are 
the tests here employed. ; 

M. Seguin has lately endeavoured, by experiments, to 
throw a light upon this subject more certain than what we 
have hitherto had. According to him, the aqueous infusion 
of the best sorts of cinchona possesses exclusively the pro- 
perty of precipitating an infusion of tan; while, on the 
contrary, the bad species precipitate a solution of animal 
gelatine: thus he not only judges of the absolute qualities 
of these substances, but he can also give the measure of the 
respective qualities of the different species of cinchona, by the 
greater or less abundance of the precipitates he obtains. 

If the observation of M. Scguin held true in all the good 
cinchonas, and if the phenomenon which occasioned it was 
owing to the principle, which in this substance ts a febri- 
fuge, they would furnish a strong argument why govern- 
ment should adopt the measure above recommended. 

But I shall have occasion, hereafter, to make some re- 
marks upon the assertions of M. Seguin, in showing that 
there are several species of true cinchona which do not pre- 
cipitate a solution of tan, but, which, however, are capable 
~ of curing fevers, 


§ Ill. 
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§ IIL. 


Treatment of different Species of Cinchona ly Water; 
Manner in which their Maceration and their Decoction 
act upon the Re-agents. " 

I have compared, by physical and chemical properties, 
infusions of all the species of cinchona known in commerce, 
‘to which I joined the examination of some other vegetable 
substances which appeared to be analogous to cinchona, and 
which have been also resorted to in the treatment of fevers, 

The infusions were prepared with the same quantities of 
water, the same quantities of bark at an equal temperature 
and during equal times; so that the differences we shall ob- 
serve could not proceed from the mode of preparation. 


First Species. —Yellow Cinchona*. 


1, 122 grammes (4 ounces) of this cinchona, infused for 
24 hours in two litres of water at 12° (60° Fahr.), commu- 
nicated a yellow colour to the water, a very bitter and slightly 
astringent taste. 

2. This infusion formed a very abundant flaky white pre- 
cipitate in a solution of isinglass. 

3. It gave to a solution of sulphate of iron a green bile 
colour, and formed in it, some time afterwards, a precipitate 
of the same shade. 

4, It precipitated, in yellowish white, the solution of tar- 
tarite of antimoniated potash. 

5. The oxalate of ammonia produced a precipitate in it, 
which was oxalate of lime. 

6. Lastly, this infusion reddened very sensibly the tinc- 
ture of turnsole. 

The infusion of einchona of which I am now speaking, 
eompletely precipitated by the solution of glue and filtered, 
has no longer any colour, and hardly any astringency ; but 


* It was brought to Spain in 1788, where, having been emploved for the 
royal family, it got the tame of royal cinchona. According to M. Vestrumb 
it caine from Moxos, in the south part of America, and is named by the Spa- 
giards calisaya, They prefer it to the gray cinchona of Peru; it is ycllowieh 
_ brown, fibrous, large, flat, and easily reduced into fine powder. 
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it still preserves its bitter taste. Mixed in this state with a 
solution of sulphate of lime, it turns it green as before; 
alone, the colour inclines more to yellow. It precipitates 
the emetic solution with this difference, that the precipitate 
is whiter. 

Another portion of the infusion of the same cinchona, 
completely precipitated by the emetic and filtered, still ren- 
dered turbid the solutions of glue and of sulphate of iron, 
but much less abundantly than formerly. The precipitate 
formed by the emetic became slightly green by the addition 
of some drops of sulphate of iron. 

It would seem, according to these experiments, that the 
principle which precipitates emetic, glue, and sulphate 
of iron, is the same; and that, if the liquor still preserves 
the property of precipitating glue and sulphate of iron, it is 
because it retains some portions of the combination of this 
principle with antimony. ‘This supposition, however, can- 
not be reconciled with the very abundant precipitation of 
glue by certain cinchonas, which by no means precipitate 
emetic. It therefore follows, that the principle which 

precipitates ¢ glue may be different from that which decomposes 
e metic. 

Such are the phanomena which the infusion of yellow 
cinchona presented to me with the above re-agents. 

I was desirous of ascertaining if this same cinchona, al- 
ready exhausted by cold water, would present, by boiling it, 
any differences with the same substances. But I found an 
almost perfect analogy in this respect; its decoction was 
turbid upon cooling, and the precipitates which it furnished 
with the re-agents were more abundant, and were more 
promptly separated { from the liquor. 

I shall add, that this deeacapin precipitates, like nee in- 
fusion, the solution of sulphate of copper in reddish yellow, 


and that of the acetate of lead in yellowish white. 
J 


Second Species.—Cinchona of Santa- Fe. 
This species of cinchona, newly introduced into com- 
merce, has been tried, with respect to its febrifuge effects, 
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by several excellent physicians, who have obtained from it 
the happiest results. 

Tt is grav externally, red within, thick, little roiled, hav- 
ing an astringent and slightly bitter taste. Its imfusion has 
a much redder colour than that of yellow cmchona. Sub- 
jected to the same experiments with the above infusion, it 
presented the following effects : 

lt precipitated the south of give in séadist flakes ; the 
infusion of yellow cinchona, in very abundant red ones; 
this last effect, which as far as I know has not been an- 
nounced by any person, is worthy of remark. 

It produced no change in the emetic solution: this esta- 
blishes a difference between this and the yellow bark, which, 
as we have seen above, precipitates very abundantly this 
metallic salt. 

It precipitates the solution of sulphate of iron in a fine 
deep green ; sensibly reddens tincture of turnsole ; is preci- 
boitated by es of ammonia in oxalate of lime, but much 
jess abundantly than the infusion cf yellow cinchona, 

It precipitates acetate of {ead and sulphate of copper in 
reddish brown, ; 

On comparing the phenomena produced by the cinchona 
‘of Santa Fé with those of the yellow bark, we find among 
them some analogies and several differences. They both 
-precipitate a solution of glue; but the infusion of the yellow 
cinchona precipitates emetic, and that of the cinchona of 
Santa-Fé does not precipitate it: from this it may be con- 
eluded, that, both of them precipitating the other metallic so- 
lutions, the principle which precipitates copper, iron, lead 
é&c. is not the same as that which precipitates the emetic; 
- and that, consequently, the yellow cinchona contains a sub- 

stance which is not to be found in the Santa-¥é bark. 

It is evident besides, that, if these infusions were per- 
fectly similar, no turbidness would follow their reciprocal 
mixture: there are therefore in each of these infusions dit- 
ferent substances, which by combining become insoluble. 


Decoction of Santa-Fé Cinchona. 
This decoetion produced the same. effects with the re- 


agents 
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agents as its infusion; but the latter differs from the decoc- 
tion of yellow cinchona in not becoming turbid during cool- 
ing: thus the Santa-Fé bark not only does not contain the 
matter which precipitates emetic, but is also deficient in the 
quantity of the principle which precipitates the other me- 
tallic solutions; for I am assured that the deposit formed in 
the decoction of cinchona, upon cooling, is the substance 
which in this species precipitates iron green, lead yellow, 


copper brown, &c.; and that it has no action upon emetic., 


Thence we may presume, at least, that it would be neces- 
sary to employ in intermittent fevers a greater quantity of 
this than of the yellow bark. 


Third Species—Gray Cinchona, called Superior Cinchona. 


The infusion of this kind of bark is almost colourless; its 
taste is bitter and astringent. 

It precipitates very abundantly the solution of glue white; 
the infusion of tan red; the solution of emetic white, and 
very abundant ; sulphate of iron a very fine emerald green: it 
produces no change in the infusion of ycllow cinchona. 


Fourth Species. —Gray Cinnamon Cinchona. 


The infusion of this bark has a deep red colour, a bitter 
and astringent taste. — 

Tn solution of glue it yields a fawn-coloured precipitate, 
and communicates a green colour to solution of sulphate of 
iron, but does not precipitate the emetic solution like the 
gray and yellow cinchona. It occasions no change in the 
infusion of superior gray cinchona. 

This species differs, therefore, from the yellow and supe- 
rior gray cinchona, in so far as it does not seem to contain 
that principle which precipitates the emetic ; and in this re- 
spect it resembles that of Santa-Fe. 

The infusion of this bark yields a very abundant fawn- 
coloured brown precipitate in an infusion of yellow cincho- 
na, and does not precipitate the infusion of tan. 

These vegetable infusions, precipitated the one by the other 
as completely as it is possible, have no effect upon emetic; 
whence it follows, that the principle which in the yel- 

low 
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Jow bark precipitates the emetic, is combined with a certain 
substance found in the gray cinnamon cinchona and in tan: 
but these infusions, thus mutually precipitated, still precipi- 
tate abundantly the solution of glue; whence again it fol- 
lows, that the principle which in these two cinchonas preci- 
pitates glue is not the same as that which decomposes the 
emetic; what confirms this opinion is, that the infusion of 
the yellow cinchona, precipitated as completely as possible 
by glue, and afterwards filtered, still precipitates the emetic, 
—a little less abundantly, however. 

We cannot attribute the precipitation of the emetic to the 
excess of glue, for this animal substance causes no change 
whatever in emetic. __ 

The precipitate which is formed by the infusions of the 
yellow and gray cinnamon cinchonas, mixed together, is 
brown ; it dries easily, bubbles up by heat, exhales a smoke 
which has no pungency, and which has some analogy with 
that of animal matters: it leaves a spongy and light char- 
coal. 

Sixth Species.—Gray Cinchona *. 


It was in very slender and rolled barks, and must have 
been taken from the branches, or from very young trees. 
Tt would seem to be of the species of the loxa cinchona, 
which will be described in the course of this memoir. 

The infusion of this species had a red colour like Malaga 
wine, and an astringent and bitter taste; it precipitated abun- 
dantly glue in white; infusion of tan in reddish yellow ; in- 
fusion of yellow cincbona in gray ; emetic in flakes of yel- 
lowish white; sulphate of iron in green ; and acetate of lead 
in white. It did not precipitate sulphate of copper nor an 
infusion of Santa-Fé cinchona. This bark possesses the 
ébrifuge property in a very high degree. 

Seventh Species.—Flat Gray Cinchona t. 

The infusion of this species of bark has a red colour like 

* This species was transmitted to me by M. Bouillon-Lagrange. 

t This seems to be the white cinchona of Santa-Fe, brought by M. Hum. 


boldt, which will be afterwards described. 
Malaga 
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Malaga wine, a fetid taste, without astringency or bitter- 
“ness. 2 : 

It precipitates abundantly the infusion of yellow cinchona 
in brown flakes ; it gives to the solution of red sulphate of 
‘yron a fine green colour, and produces therein, some mo- 
ments afterwards, a precipitate of the same colour. 

Emetic, glue, cinnamon cinchona, experience no changg 
by the infusion of this bark. 

These phenomena seem to announce that this bark is not 
a true cinchona, or, if it does belong to this class of ve- 
getables, that it has none of their chemical properties: from 
this we may presume that it does not possess the same me- 
dicinal virtues, because it has neither the bitterness nor the 
astringency proper to ail cinchonas in a greater or less de- 
gree: if we add to this, that it does not precipitate either 
glue, emetic, or infusion of tan, properties which belong 
to the best species of cinchona, we may be almost certain 
that it is not a febrifuge, 


Eighth Species. —Yellow Cinchona. (Cinchona late 
of J¥alh*.) 


100 grammes of this cinchona in fine powder, macerated 
for 24 hours in distilled water, yielded a transparent liquor of 
a golden-yellow colour, very bitter, and becoming frothy 6n 
agitation. Tried by the ee this liquor presented the 
following effects : 

Gallated alcohol formed an buvidant precipitate, which 
an excess of this alcohol redissolved, and which the addition 
of water reproduced : this proves that it isnot a purely animal 
matter which the tannin separates from it. / 

It precipitates the solutions of emetic and of nitrate of 
mercury in yellowish-white, and causes a solution of sul- 
phate of iron to assume a very decided green colour, without 
precipitating any thing from it, . 

Solution of size effects no change on it: it doés not 
redden turnsole tincture. During: the enapenainps this li- 
ra The physical description of this igchoha, has, bac made by Walh and 


ether medical botanists. 
: quor 
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quor deposited a red substance upon the sides of the pan: 
when reduced to the consistence of a syrup, it still depo- 


‘sited, upon cooling, a new quantity of matter of a chestnut- 


brown colour. The filtered liquor was still coloured, and 
contained the salt proper to cinchonas, which we shall pre- 
sently describe. : 

This brown substance, washed with a small quantity of 
cold water, is completely soluble in warm water and in al- 
cohol ; it is very little soluble in cold water; its taste is very 
bitter. 

In the aqueous solution of this deposit, gall-nuts form an 
abundant precipitate. Emetic aud nitrate of mercury pro- 
duced the same effects in it as in the infusion. The sulphate, 
of iron is turned green by it. The oxymuniatic acid loses 
its smell, and soon forms a flaky precipitate with the solu- 
tion of this substance. 

Glue produces no more effect than in the infusion: the 
sulphuric and acetic acids cause no change init. Diluted » 
with caustic potash, it does not exhale any ammoniaeal 
smell, 

225 grammes of this substance dry, submitted to distil- 
lation, yielded plenty of water, a sensible quantity of am- 
monia, and a purple oil, which loses this colour on being 
dissolved in alcohol, but which resumes it in proportion as 
its solvent, when exposed to the air, is dissipated. 

It left in the retort 11 decigrammes of charcoal, which 
on combustion yielded a decigramme of ashes soluble with 
effervescence in the muriatic acid, and the solution of which 
furnished lime and iron. ' 

It is evident, from what has been stated, that it is this 
bitter coloured substance, which, in the maceration of the 
species of cinchona now under consideration, produces with 
the re-agents all the phenomena we have remarked above. 
This substance seems to hold the middle place, by its nature 
and properties, between vegetable and animal substances. 
Tt is probably the substance which is the efficacious principle 
in the cure of intermittent fevers. The liquor separated 
from*this substance was treated by alcohol, which took up 
the colouring part, and it was nothing else than a portion of 

the 
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the same matter retained by water. The p8rtion not soluble: 
in the alcohol was of the consistence of thick mucilage, and 
had no longer any taste or colour; it was abundantly dis- 
solved in water, and its solution yielded, on spontaneous 
evaporation, lamellous crystals slightly coloured with a salt, 
which we shall afterwards describe. 

The seventh maceration of the same quantity of cinchona 
still precipitating with gall-nuts, it was thought that cold 
water had not dissolved the whole of the principle which 
produced this effect: the refuse of this cinchona was there- 
fore boiled, and we obtained a liquor which presented all 
the characters of the infusion, except that it did not precipr- 
tate the emetic solution ; probably because it was too much 
diluted with water. 

This species of cinchona, therefore, is not the same as 
that which has been examined above under the same name. 


Ninth Species.—Cinchona officinalis. 

Fighty-four grammes of this bark, treated like the ci- 
chona pubescens, vielded a liquor less coloured and more 
mucilaginous than the latter, although equally bitter. This . 
infusion slightly reddened the tincture of turnsole ; tried by 
the re-agents it presented phenomena similar to those of 
cinchona pubescens. 

All the waters of maceration, when evaporated, furnished 
a deposit, the properties of which were so confounded 
with that obtained from the cinchona pubescens that it was 
thought they might be mixed together; but the liquor’ 
floating above, containing the essential salt of cinchonas, 
was submitted separately to evaporation and to the spon- 
taneous crystallization: after having separated from it the 
colouring matter by means of alcohol, it furnished crystals 
after a few days. Here, therefore, are two species of cin- 
chona which do not precipitate glue, and which, conse- 
quently, are deprived of the principle to which this effect 
is owing in other kinds; according to M. Seguin, they 
would be ranked among the best kinds. 

After several washings in cold water, the last washings 
always precipitating by gall-nuts, the husks were treated by 

warm. 
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warm water, which acquired a deep enough colour; it was 
less bitter than the water of maceration, and it was still more 
mucilaginous than the decoction of cinchona pubescens. 

It precipitated gall-nuts and nitrate of mercury, and greened 
the sulphate of iron; but neither emetic nor glue produced 
any change upon it. This species, therefore, is not the same 
as that which has been above examined under the name of 
gray cinchona, called superior. 


Tenth Species.—Cinchona magnifolia. 


100 grammes of this bark, reduced into a fine powder, 
and macerated for 24 hours, yielded a solution which 
passed through the filter with difficulty ; it was of a ruby red, 
little mucilaginous, of a slight bitterness, and a very decided 
astringency. 

The tincture of turnsole was not reddened by this solu- 
tion; neither gall-nuts nor emetic formed any precipitate 
in it; the solution of glue precipitated it abundantly ; the 
sulphate of iron made it assume the green colour of oxide 
of chrome, which the oxymuriatic acid turned into a dirty 
green. 

It also precipitated the maceration of cinchona pubescens 
and of cinchona officinalis. 

It is necessary to remark, that the second washing of this 
cinchona, made with cold water, did not precipitate glue. 

The macerated aqueous extracts of this cinchona, evapo- 
rated to the consistence of extract, while still hot were treated 
with alcohol, which acquired a very fine colour, This al- 
cobolic solution, diluted with water, and tried by the re- 
agents which had been made use of for the first macerated 
extracts, presented the same results. Thus the matter which 
produced the effects above announced is soluble in alcohol. — 

The part not soluble in alcohol was of an ochre red, 
which was blackened by the air ; it was redissolved in water ; 
its solution would neither precipitate glue nor gall-nuts, but 
it precipitated emetic and nitrate of mercury, and turned 
sulphate of iron green, 

Ten grammes of this substance, insoluble in alcohol, being 


distilled, 
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distilled, yielded ammonia, and a charcoal weighing 41 cer 
tigrammes. 


Tenth Species.—Cinchona which was sold to me without any 
Name *. 

100 grammes of this bark, macerated for 24 hours, gave 
a less deep colour to water than the cinchona magnifolia ; 
but it was more bitter and less astringent. It reddened per-. 
eeptibly the tincture of sarnsole = 3 it meatier precipitated the 
emetic nor gall-nuts ; but it precipitated glue, amd nitrate of 
mercury, and greened the sulphate of iron. 

In general, this speeies presente all the characters of the 

py i magnifolia, and ought to be ranked im the same 

class. 

The decoction of the husks of this cinchona presented ne 
difference on maceration, nor did it precipitate emetic. 


Eleventh Species.—True Pitton Cinchona: 

This species of bark, which was given me by M. Solomé, 
apothecary at Paris, has a good deal of resemblance, in co- 
lour and bitterness of taste, to the cinchona of St. Domingo, 
which M. Fourcroy analysed about fifteen years ago. 

100 grammes of this cinchona, treated like the other spe- 
cies, communicatd to water a blood red colour. Its taste was 
more bitter and disagreeable than that of the others. Gallated 
alcohol, emetic, nitrate of mercury, and sulphate of iron, 
produced abundant precipitates with this solution ; glue pro- 
duced no change in it. The oxymuriatic acid precipitated 
it, which no other acid effected. 

The infusion evaporated left a restdue which was partly’ 
dissolved in alcohol, and communicated to it a fine red co- 
lour. The portion insoluble in alcohol had a gray colour 
and an earthy appearance: that which was dissolved pre- _ 
sented the same phznomena as the infusion from which it 
was produced, This substance yielded ammonia upon di- 
stillation. 


* It had all the characters of the cinchona magnifolia. 
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Cinchonas brought to Europe bly Messrs. Humboldt and 
Bonpland. 


Twelfth Species —Cinchona of Loxa, coming from Branches 
of two Years of Age, and made use of in the Laboratory 
of the King of Spain. 

It is gray externally, yellowish within, very thin, rolled 
up, and has a bitter and astringent taste. 

Eight grammes of this bark, infused in 150 grammes.of 
water for 24. hours, at the temperature of 15° (60° Fahr.), 
yielded a reddish yellow slight-coloured liquid, having a 
slight musty smell and a bitter taste: it precipitated gall- 
nuts, emetic, and acetate of lead, in yellowish-white; iron 
in blueish-green ; oxalate of ammonia, white; and glue in 
large glutinous white flakes. The precipitates formed by 
glue and by emetic are redissolyed in an excess of warm in- 
fusion. 

According to these properties, this cinchona ought to be 
accounted an excellent febrifuge. . 


Thirteenth Species.—White Cinchona of Santa- Fe. 


This bark has a yellow colour, rusty externally, deeper 
internally : it is flat and thick ; its fracture resembles that of 
beech bark ; its taste is neither bitter nor astringent, like that 
of other cinchonas. 

Eight grammes, infused for 24 hours in 150 grammes of 
water, gave a deeper yellow colour than the cinchona of 
Loxa : this infusion does not precipitate gall-nuts, emetic, 
nor glue: it turns solution of iron green, and precipitates 
the acetate of Jead in brownish yellow. According to ahh 
properties, this is not.a true cinchona. . : 


Fourteenth Species. —Orange Cinchona of Santa-Fe. 
This species, which was brought to Europe by Messrs. 
Humboldt and Bonpland, has a yellow colour like cinna- 
mon : as this bark has ‘no epidermis, it is thick, and its frac- 
ture extremely fibrous; the thinnest pieces are rolled up 
within each other; the thickest are flat, and it is by no 
means astringent; its infusion, made as above directed, 
is almost colourless ; its taste is decidedly bitter; it gives in 
Vol. 27. No. 105, Fel. 1807. D tannin 
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tannin and emetic an abundant white precipitate, but no 
precipitate in glue, anda slightly green colour with iron ; 
it does not make the:infusion of Loxa cinchona turbid. This 
differs from the Loxa’cinchona, and, it would seem, does not | 
possess the properties of a febrifuge in any remarkable de- 
grec. 

Fifteenth Species. —Common Cinchona of Peru. 

This species is gray externally, of an ochre red internally, 
and its surface is wrinkled ; it is rolled, and of various thick- 
ness ; its taste is bitter and astringent. 

Eight grammes, infused for 24 hours in 150 grammes of 
water, communicated a slight yellow colour to tt, and a 
bitter and astringent taste. This infusion precipitates emetic, 
glue, and tannin, in yellowish-white, and sulphate of iron 
in green. It reddens turnSole paper. 

This species of cinchona séems to be the same as the gray 
cinchona-called superior. According to the properties it pre- 
sented to me, it ought to be excellent for fevers. 


Sixteenth Species. —Red Cinchona of Santa- Fe. 


It did not seem to differ perceptibly from that which we 
described above by the namie of Santa-Fé cinchona. 

Eight grammes of this cinchona, infused like the pre- 
ceding, gave to the water a red colour like Malaga wine, and 
a taste not very bitter, but astringent. It precipitates glue in 
brown, but neither emetic nor tannin; it greens the sul- 
phate of iron, and reddens slightly turnsole paper. These 
chemical properties agree with those of the Santa-Fé cin- 
chona above described. 


Seventeenth Species. — Yellow Cinchona of Cuenga; Branches 
of four or six Years of Age*. 

This cinchona is gray externally, covered with a white 
moss, yellowish-brown internally, having a fibrous fracture 
and hardly any taste; its maceration is neither bitter nor 
astringent; precipitates neither emetic, glue, nor tannin; 
it merely greens sulphate of iron, and precipitates acetate of 
lead. This cinchona does not seem to have any febrifuge 


- virtue. 
* It seemed to have been adulterated, 
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Table of the Effects produced by the Cinchonas brought ly 
Messrs. Humboldt and Bonpland, with the Re-agents 
marked against them. 


Species. Glue. | Tannin. |{ fron. | Emetic. Observations. 


1. Common|Abun-__|Ditto. Green Abun- /Tasté bitter and astrin- 


gray cin- |dant pre- colour. jdant pre-|gent, and it reddens 

chona of |cipitate. cipitate. |turnsole, 

Peru. 

2. Red cin- |Abun- O Green te) Colour red, like Malaga 

chona of _ |dant pre- colour. wine; taste not very 

Santa-Fé. _|cipitate. bitter, but astringent. 

3. Yellow (0) (0) Green. O It is neither bitter nor 

cinchona of astringent; it precipi- 

Cuenga. : tates acetate of lead. 

4. Loxa |Abun- O Green.. |Abun- [Colour reddish, a little 

cinchona, |dant pre- dant pre-|deep; a bitter mouldy 

Royal Spa- |cipitate. cipitate. jsmell. 

nish. 

a | | | — 

5. White (0) te) xreen. OQ ~ |Deep yellow colour, 

cinchona of neither bitter nor astrin- 

Santa-Fe. gent; it precipitates ace- 
tate of lead. 

6. Yellow (0) Abun- |Green. |Abun- |Very devided bitter 

cinchona of dant pre- dant pre- taste; little astringency}; 

Santa-Fe. cipitate. cipitate. [liquor very little co- 
loured. 


Tn order to acquire some more light upon the nature of 
the principles of the cinchonas, I examined compatatively 
several other vegetable substances which seemed to have 
analogies with them, and the composition of which is a 
little less known ; such as gall-nuts, oak bark, the angus- 
tura, and some others. 

- Gall-Nuts.—The infusion of this substance gave in a so- 
lution of glue an abundant white precipitate; with iron, a 
blue; with emetic, a yellowish-white precipitate; with in- 
fusion of yellow cinchona, dirty white flakes ; with copper, 
’ yellowish-brown; and with lead, a yellowish- white precipi- 
tate. 

It did not precipitate the infusion of Santa-Fé cinchona, 
nor the infusion of tan. 


The infusion of gall-nuts, therefore, searieacnes, like 
De the 
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the yellow-cinchona, the principle. which precipitates glue 
along with that which precipitates emetic; and in this re- 
spect these two substances resemble each other: but they 


differ in respect of the bodies which act upon tan and upon , 


iron, since this metal is precipitated green by cinchona, and 
blue by gall-nuts; they also differ in another respect, as 
they mutually precipitate each other. 

Tan Bark.—tVhe infusion of this substance, made as care- 
fully and with the same quantity of water as cinchona, gives 
in the solution of glue a yellow precipitate; with iron, a 
blue; with copper, a brown precipitate: but it did not cause 
any change in the solution of Santa-[é cinchona, nor in the 
emetic solution: it reddens the tincture of turnsole, and is 
precipitated by the oxalate of ammonia. 

We see by this that oak bark does not contain, like gall- 
nuts, yellow cinchona, and some others, that substance 
which prectpitates emetic; and that, although both of them 
precipitate glue, yet they differ in this respect. 

Bark of the Cherry Tree.—This bark, which has been 
sometimes fraudulently substituted for cinchona, has no- 
thing in common with the latter, except the property of 
giving a green precipitate with a solution of sulphate of iron. 
It produces no change upon glue, emetic, nor decoction of 
tan. It is therefore very doubtful if the cherry tree bark 
possesses any febrifuge property. 

Centaurium and Chamedrys.—These two plants furnished 
the same results as the cherry tree bark, and it is equally 
doubtful if they can cure fevers. 

Bark of the White Willow.—This bark, to which febri- 
fuge virtues were formerly attributed, certainly possesses 
some of the chemical properties of some species of cin- 
chonas; it precipitates glue, sulphate of iron green, and the 
acetate of copper brown. Thus, as it anites bitterness and 
astringency, it may be a febrifuge. 

Angustura.—The infusion of this bark does not precipi- 
tate glue; but it precipitates abundantly the infusion of gall- 
nuts and infusion of yellow cinchona, but not at all that 
of Santa-P cinchona; it only produces a slight turbidness 
nit. 


It 


—— 


es 
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Tt precipitates iron, emetic, copper, lead, and infusion of 
tan, all in yellow. 

This bark differs, as we see, from several cinchonas and 
other substances examined by comparison, in so far as it ' 
does not precipitate animal gelatine: it has no astringent 
taste, and yet it has'an extremely bitter one. There is reason 
to believe that the principle which in this substance preci- 
pitates the metallic solutions is not entirely similar to that 
of the cinchonas, at least the colour of the precipitates 
which it furnishes is very different. Nevertheless, according 
to these properties, the bark of the angustura may be a very 
good febrifuge. 


[To be continued.] 


VI. On the Culture of Turnips by the Drill and. by the 
Broad-cast Method, showing the Superiority of the for- 
mer. By CHARLES Layron, Esq., of Reedham Hall, 

Norfolk *. 


"SIR, 
I BEG leave to send you an account of an experiment on 
the comparative culture of turnipss and have the honour 


to be 
Your very humble servant, 


CHARLES Layron. 
To Dr. C. Taylor, 


Secretary to the Society of Arts, ec. 


Being desirous of ascertaining, by experiment, the best 
mode of cultivating turnips, I prepared, in 1805, 20 statute 
acres of land well calculated for such trial. The whole spot 
was level, and the soil similar in every part. By manuring 
it equally with ten cart loads per acre of rotten farm-yard 
dung, after it had been properly summer tilled, it was fit, 
bythe 24th of June, for the reception of the seed. In order 


* From Transactions of the Society of Arts, &c. vol. xxiv.—The silver medal 
of the chal Se was granted to Mr. Layton for this communication. 
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to make the experiment perfectly accurate, I divided the 
field, which is square, into ten equal parts, and sowed the 
whole of them alternately by drill and broad-cast at the same 
time. The drills were 12 inches asunder. The seed was of 
the white-loaf stock, and I had the satisfaction to find that 
no part failed. The divisions were all of them hoed at the 
same time; and care was taken to set the plants, as well the 
broad-cast as the drilled, 12 inches apart. The expense for 
the whole was 7s. per acre; but from the drilled plants re- 
quiring an extra man and horse per acre beyond the broad- 
cast, I estimate the relative expense as eight to seven. Six- 
teen perches of each were set out and weighed by three re- 
spectable farmers and graziers who reside in the parish of 
Reedham, where the experiment was made, and who have 
set their names to the certificate sent herewith. 


A certificate in proof of the above account was received 
by the Society, signed by John Baker, Dan. Cockerill, 
Robert Long. 


The certificate also states that T  @tanrtite 
16 perches of the drilled crop weighed 1 19 O 

of the broad-cast = - op bya at 

0 4 4 


Difference in favour of the drill, 4 cwt. 4 stone. 


Reedham Hall, Norfolk ety eee Re " 
Feb.27, 1806. YTON. 


VII. Description of the Fire-Escape invented by DantEw 
Maseres, Esq. Communicated by B. M. ForstEr, 
Esq. 

Fo Mr. Tilloch. 


SIR : 
I HEREWITH send you a figure and description of a ma-+ 
chine for escaping from windows when houses are on fire, 
which appears to me to be preferable, on several accounts, 
to any I have yet seen, The originals, from which this was 
. made, 
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made, were invented by my friend the late John Daniel Ma- 
seres, esq. who at his death bequeathed some of them to 
me, with a view, I understand, to their being made public. 
I have made some alterations, by which the machines can 
with much greater ease be drawn up for a second person to 
descend; and the cost of them will be considerably less. 
My ead had himself made very great alterations from the 
machines which he first invented (and for which he obtained 
a patent) ; which perhaps was partly the reason why he did 
not make them more public, having scarcely decided which 
was the best possible form. I can speak with some degree 
of confidence as to the safety and ease with which they may 
be used, having Jet myself out of window with one or other 
of them a great number of times; and am persuaded that, 
if there were a necessity for it, J could safely bring down a 
child in my arms: but as this way might be attended with 
some danger with persons not well practised in the use of 
the machine, it would be well, in nurseries and other rooms 
where little children sleep, to be provided with one or more 
strong sacks, about three fect and a half in depth and one 
and a half diameter, kept open at the top with a thick 
wooden hoop having a long rope fastened to it: into these 
_ sacks the children are to be put, and let down; then the 
person may descend by the Sling Fire-Escape, or such cther 
as may be at hand. A friend of mine used to keep sacks 
of this sort when his children were young; which is a plan 
I wish to see generally adopted. 

Having shown this machine to many different people, who 
have greatly approved of it, I beg leave, by means of your 
entertaining and useful Magazine, to make the invention 
public. The great and extensive sale which your work has, 
and the superior manner in which the plates are executed, 
make me prefer it to any other periodical publication. Hoping 
it may have an early insertion, 

I remain, &c, 
B, M. Fonsrane 


Walthamstow, 
December 1806. 


P.S. Mr. 
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P.S. Mr. James Decker, No. 321, Strand, an ingenious 
mechanic, who some years ago ascended with an air-balloon 
of his own construction, now undertakes to make these fire- 
escapes, also the hoop-topped_fire-sacks above mentioned, 
when ordered ; and I hope and believe he may be trusted for 
executing them with great security. The price will vary ac- 
cording to the length of the rope required. The separate ar- 
ticles of that of which I send you the figure amounted to 
1/7. 8s. 5d.; more than half of which cost was the rope 
(26 yards). What a tradesman may think a reasonable profit 
I am not able to say. 


Description and Method of using the Machine called a 
StunG Firr- Esc APE. 


The principal parts of this machine are the reneanied 

1. The suspension iron A (Plate II.), which is formed 
like a ramhead commonly used for slinging goods from 
warehouses, with this difference, the bottom hooks are 
turned up close to the upright part, to form two close 
rings or eyes: the length of this iron is about four inches 
and a half, thickness of the iron out of which it is ham- 
mered is about half an inch. 

2. The rope B. This is made of flax, and platted in a 
peculiar manner, for which there was a patent taken out. 
It is sold by Armstrong, St. John’s-square, Clerkenwell, 
and measures about three-eighths of en inch in diameter. 
The rope must be in length somewhat more than twice the 
height of the window from the ground. 

3. The regulator C. This is an oblong piece of beach 
wood, six inches and a half in length, three inches and a 
quarter broad, and about seven-eighths of an inch thick: in 
this there are four holes pierced for the rope to pass through ; 
one of these is open at the side: there is also a notch at the 
top of this piece of wood, and an oblong hole about seven- 
eighths of an inch from the bottom. 

4. The upper belt D is a stout leathern strap, about four 
feet three inches Jong and one and a half broad, with a 
buckle to it, 

5. The lower belt E is a strap of the same sort as the 

other ; 


‘ 
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other; but the end, after being put through the buckle, is 
sewed down: this is for the purpose of security, in case the 
tongue of the buckle should by accident break. 

6. The umion strap F, so called from its connecting the re- 
gulator to the other parts of the machine. This is leathern, 
and is about a foot and a half long and an inch and a quarter 
broad: it has, like the others, a buckle to it. It is stained 
black, which distinguishes it from the other leathern straps. 

The method of putting together all these parts of the ma- 
ehine is, first to pass one end of the rope through the holes 
in the regulator, then through the two lower rings of the 
suspension iron: the upper belt is then to be passed through 
a doubling of the union strap; after which the rope is to be 
tied to that belt, andthe knot secured by a string from slip- 
ping (which string is to pass through two small holes in the 
leather) ; and at about a foot below the rope is to be tied to 
the lower belt in like manner. Next, the union strap is to 
be put through the oblong hole in the regulator, and buckled; 
by which the upper belt and the regulator will be connected, 
The other end of the rope may be kept wound on a wooden 
roller, to prevent it from getting entangled. 

Persons who purchase these machines should have a very 
strong iron book, with a spring-catch, fixed to some secure 
part of the window-frame, or elsewhere; on this hook the 
suspension iron is to be hung by the upper ring, when any 
one wishes to descend from the window. The next opera- 
tion is to step into the lower belt with both feet, and draw 

it up sufficiently high, so.as to form a kind of swing to sit 
in: the part of the strap which is through the buckle is to 
be laid hold of with the left hand ; and the buckle, with the 
right hand, is to be slipt to its. proper place, according to 
the size of the person: the tongue is then to be put into one 
of the holes, as in buckling common straps. After this is 
done, the upper belt is to be somewhat loosely buckled round 
the chest, and then the rope which is on the roller is to be 
thrown out of window on the ground. 

Now all being ready for descending, the person is to get 
out of the window, grasping tight, with one or with both 
: hands, 
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hands, the rope at some convenient part, taking especial 
care not to meddle with the suspension iron until quite out 
of window; after which the rope below the regulator is to 
be laid hold of with the right hand, and to be let to run 
through the holes as fast as there may be occaston; for 
which purpose, if necessary, it may be easily slipped out of 
the open hole; it will then have the check of only three 
holes: if the motion is wanted to be retarded, the rope is to 
be put into the notch at the upper part of the regulator. 

When one person has descended, and there is a neces= 
sity for a second immediately to follow, the union strap is 
to be unbuckled; when the regulator will be separated from 
the upper belt: the belts may then be very easily drawn up, 
having the friction of the suspension iron only, and the 
person above is to put on the helts as the other did, and is 
to be let down gradually, partly by the one below, and partly 
by managing the rope as the first did: in this case great care 
must be taken, as the check occasioned by the regulator is 
' gone. 

Observations and Cautions. 

It is not easy to lay down exact rules for what number of 
holes the rope must pass through, as this must vary accord- 
ing to the weight of the person, ahd other circumstances. It- 
would be well, before the person gets out of window, to exa-= 
mine, first, (absolutely necessary),. whether the suspension — 
iron 1s on the hook; then, that the three buckles are fast, 
the two knots tied, and that the rope is in the hole of 
the regulator which has the opening. Great care must be 
taken that there is not any impediment to the free running 
of the rope; for which the wall of the house must be exa- 
mined, and any nails or hooks which may chance to be there 
removed ; also iron scrapers, and every thing wherein the 
rope may be likely to hitch. 


VIII. On 
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VIII, On preserving Turnips as Food for Cattle in Winter. 
By Mr. James Dean, of Exeter *. 


STR, 

Wauen surveying an estate in the South-Hams of Devon, 
in February last, my attention was attracted by the singular 
appearance of a crop of turnips in an orchard; so thick as 
to touch each other, and closely surround the stems of the 
apple trees. I inquired of the farmer the reason of so un- 
usual a crop, and I received from him some curious inform- 
ation. It was the constant practice, he said, in his neigh- 
bourhood, tor farmers, after they had broken up Jey ground, 
first to take a crop of turnips; and in the autumn, or rather 
winter, to sow wheat in the same ground. Should winter 
fodder be scarce, they then preserved the turnip crop for 
stock, and consequently could not put in wheat before Ja- 
nuary ; and even then with no probability of having more 
than two-thirds of an usual crop, because of the late sowing. 
This was an evil of great magnitude, and led him, he added, 
to make trial of a mode peculiarly successful, enabling him 
to sow his seed in the proper season, and to save the most 
yaluable of his turnip crop during the winter.. 

He got, he said, his turnip sced into the ground early in 
June; and in October, by which time the turnips would 
have grawn to a large size; he had the Jargest of them drawn 
without injuring the’ leaves, and then placed close to each 
other on the grass in the orchard, in the same position in 
which they grew. Their Jeaves preserved them from ex- 
ternal injury; and their tap roots put out, in a short time, 
other fibrous roots into the grass, which, in orchards, is 
generally Jong in the autumn; and thus the turnips were 
preserved good for use. 

I inquired whether the turnips acquired any additional size 
after their removal into the orchard, and whether, from the 
warmth occasioned by the turnips to the ground, any ad- 
vanta ‘cous effect was apparent in the apple trees. On these 
questions he was not able to speak positively, though he 


® From Transactions of Society of Arts, &c. vol. xxiv. 
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thought the turnips had increased in size; and he thought, 
likewise, that the crops of apples appeared larger, and the 
annual bearings more certain in the orchard I was observing, 
than in those where no turnips were put; though, till the 
time I spoke, he had not even guessed at the cause. 
‘ T have the honour of being, 
With due respect, 
Exeter, April 28, 1805. Your obedient servant, 
To C. Taylor, M. D. JAMES DEAN. 
Secretary, Sc.’ 


=o 


IX. Some Account of Polyautography; a Discovery lately 
made of Printing from Stone*. . 


Turs very ingenious art was first discovered in Germany by 
Aloys Senefelder, and was introduced into this country in 
_ 1801, when it obtained a patent. 

The following is the process :—A drawing is made with 
a pen and a prepared liquid upon a level stone with a smooth 
surface, in the manner and with the same facility as a pen 
and ink drawing: the stone is then, by a very simple pro- 
cess, rendered capable of repelling the printing ink, except 
in those parts which have been drawn upon by the before- 
mentioned liquid, to which it adheres; it is then dabbed over 
with the balls as in printing, and the impression is taken by 
a cylinder being passed over it; and by this means you have 
an exact reversed fac-simile of the original sketch. There 
is also a prepared pastil of the consistence of Italian chalk, 
and with which you can also draw on the stone, which, when 
printed, cannot be distinguished from a chalk drawing. 

The stone is of a yellowish gray, of a very compact tex- 
ture, smooth grained and brittle. 

This invention, from the extreme facility with which a 
person totally ignorant of any method of engraving may, in 
a few hours, multiply as many originals as he pleases at a 
very trifling expense and trouble, is certainly deserving of 


* Communicated by H. B. Ker, Esq. Sloan-street. 


4 the 


On Bonnycastle’s Trigonometry. 61 
the serious attention of the artists and amateurs in general 
of this country. 

One of its creat advantages is, that instead of a copy, as 
in the case of an engraving or etching, you produce a per- 
fect fac simile of the original design. And I here take an 
‘opportunity of correcting an error, in a short and inaccurate 
account given by Mr. Nicholson i in his Journal, which states 
that the liquid with which the drawing is made required two 
or three days to dry before it can be printed. The fact is, the 
impressions may be taken the minute the drawing is made, 
as the liquid dries almost immediately. Any number of © 
impressions may be taken from the drawing: between 4000- 
and 5000 impressions have already been taken from a draw- 
ing, without the least alteration. 

This art is also applicable to the printing of the finest 
writing; and music also has been printed from it with great 
success. 

Mr. Volwieler, the proprietor of the patent, No. 9, Back- 
ingham-place, Fitzroy-square, is now pudlishing a work 
entitled Specimens of Polyautography, consisting of fac-si- 
miles of sketches of the most eminent artists of this coun- 


try. 
Mr. Volwieler also furnishes stones, &c. for those disivons 
of multiplying their drawings. F.-Fa 


X. The Reviewer of Mr. BonnycasTLe’s Trigonometry 
in Reply to the Observations of Mr. Tuomas Keira. 


To Mr. Tilloch. 
SIR, 


I, Mr. Keith had, in a“ remarks upon Mr. Bonnycastle’s 
Trigonometry, confined his animadversions to that work 
alone, I should have left that gentleman either to notice or 
to disregard the attack, as he thought proper, But, as Mr. 
Keith has gone out of his road to throw some imputations 
upon the judgment of the person who wrote the account of 
Mr. Bonnycastle’s treatise, I conceive it to be an act of jus- 


tice to inyself to reply concisely to Mr. Keith, 
‘This 
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This gentleman writes ostensibly to correct my  errd+ 
neous statements,’ and yet does not point out ove such er- 
roneous statement. He cavils, it is true, at my asserting 
that every part of Mr. Bonnycastle’s work bears evident 
marks of the same hand ; and affirms, that such an assertion 
*< could not possibly have been made had the writer seen his 
treatise.” Now, the fact is, I had seen it: I was one of the 
few persons who purchased Mr. Keith’s book in 1801; and 
one of the comparatively many of that few who have been 
much disappointed on perusal, finding the work to give 
no adequate representation of the science of trigonometry as 
it now exists. J did not turn aside to speak of Mr. Keith’s 
book when I was reviewing Mr. Bonnycastle’s ; but this 
gentleman now compels me to say, that, although his work 
may exhibit traces of his industry, it displays little else. I 
must likewise remark, that the assertion with which he 
quarrels is perfectly correct; for, although Mr. Bonnycastle 
may have selected many of his examples from other authors 
(and he would know little of the value of time if be endea- 
voured to frame a complete set of new ones himself), he 
has, especially in the spherical trigonometry, modified all 
their solutions according to the ten commodious and judi- 
cious rules he has given at pages 80, 102, and 121, which 
comprehend the whole doctrine of that branch of the science. 

The charges which Mr. Keith has adduced against Mr. 
Bonnycastle it is not my immediate business to refute. I 
may remark, however, that Mr. Keith’s principal celebrity 
arises from his prevailing habit of advancing insinuations of 
plagiarism, or incapacity, against every author whose cha- 
tacter he feels inclined to attack; from those of Horsley, 
Maskelyne, and Vince, down to the lowest scribbler who 
falls in his way. As to his accusations against Mr. Bonny- 
castle, on page 330 of your Jast number, »I will assert most 
positively in general terms that they are not correct. No two 
performances on the same subject can be less alike than the 
two now spoken of. Mr. Bonnycastle may probably have 
taken some practical examples from Mr. Keith’s book ; but 
not two, I may safely affirm, which contain any essentially 
new principle; and a great proportion of what he may have 

. taken 
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taken are, I doubt not, such as Mr. Keith had previously 
borrowed from other authors; for Mr. Keith has himself 
borrowed practical examples from at least fen authors on si- 
milar topics whose treatises I have read, and to which I am 
at any time prepared to refer him, if such a reference were 
necessary. Indeed, alJ authors follow the practice of se- 
lecting examples from preceding writers on similar subjects ; 
and Mr. Keith has, in conformity with this practice, copied 
into some of his former works matter from other perform- 
ances of the very person against whom he is now preferring 
complaints. But there is this difference, it seems, between 
the habits of Mr. Bonnycastle and Mr. Keith: when the 
former collects from different works, he is accused of capy- 
ing; when the latter copies from one work, as from the 
Nautical Almanac, he calls it collecting; and then, when 
another adopts the same tables from the same place, he is 
accused of copying from Mr. Keith! 

Mr. Keith, when particularizing the plagiarisms with 
which he accuses Mr. Bonnycastle, refers to we diagrams, 
which he says are the same size “as if pricked from his 
plates by schoolboys.” Now, sir, this T will without hesi- 
tation assert, from a careful examination of the matter; is 
far from true. There are lines in Mr. Bonnycastle’s figures 
not to be found in Mr. Kcith’s: and further, those figures 
are not the same size as Mr. Keith’s; neither are the re- 
Spective points of intersection at the same relative distance. 
So that what Mr. Keith asserts positively, in a case where 
detection is easy, 1s directly impossible; and the public will 
therefore be able to give a due degree of credit to all his 
sweeping charges, 

Since there is in general but one method of constructing 
these figures, a great similarity must necessarily prevail, as is 
really the case amongst all the works in which this part of 
the subject is introduced; so that the cry of plagiarism on 
such an occasion is perfectly ridiculous, as [ have no doubt 
Mr. Keith very well knows. How far Mr. Bonnycastle 
may judge it right to enter into any altercations with Mr. 
Keith, in consequence of the liberties he has taken with his 
character, is not for me to decide, I have only to add, that 

what 
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what I have stated in this letter will. probably. be just as: 
*© erroneous” in Mr. Keith’s views, that is, just as con- 
formable to the opinion of all mathematicians who are com- 
petent judges, as my various statements in the critique in- 
_ sericd in your Magazine for November. 
! Tam, sir, yours, &c. 

The Reviewer of Bonnycastle’s Trigonometry. 

February 12th, 1807. 


XI. A third Series of Experiments onan ariificial Substance, 
which possesses the principal characteristic Properties 
of Tannin; with some Remurks on Coal. By Charles - 
Hatchett, Esq. F. R. S.* 


S 

Is my former papers upon this subject, some account has, 

been given of the effects produced by sulphuric acid upon 

turpentine, resin, and camphor; and I shall now state the 

results of other experiments made with the same acid upon | 
a great number of the resins, balsams, gum resins, and gums, 

the greater part of which afforded that modification of the 

artificial tanning substance, which, for the sake of distinc- 

tion, I have in the preceding papers denominated the third 

variety. | 

The process was simple digestion in sulphuric acid, after 
which, the residuum was well edulcorated, and was then 
digested in alcohol. This was separated by distillation, the 
dry substance which remained was infused in cold. distilled 
water, and the portion dissolved was examined by solution 
of isinglass, muriate of tin, acetite of lead, and~ sulphate 
of iron. 

Much sulphureous acid, carbonic acid, several of the 
vegetable acids, particularly benzoic acid, (when the bal- 
sams were employed,) and apparently water, were produced 
during the operation ; but-in this paper [shall only notice 
two of the products, namely, the tanning substance and 
the coal. 


* From the Transactions of the Royal Society for 1806, 
a The 
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The sulphuric acid almost immediately dissolved the resins, 
and formed transparent brown solutions, which progres- 
sively became black. 

The same effect was produced on most of the other sub- 
stances, but the solutions of the balsams and of guaiacum 
were at first of a deep crimson, slightly inclining to brown. 

Caoutchone and elastic bitumen were not dissolved, but, 
after having been digested for more than two months, were 
only superficially carbonized. 

The gums and the saccharine substances required many 
evaporations and filtrations before the whole of their car- 
bonaceous residua could be obtained. 

These were the principal effects observed during the ex- 
periments, and I have stated them in this manner, that 
tedious and useless repetitions may be ayoided.: 


§ Il. 

Turpentine, common resin, elemi, tacamahac, mastich, 
copaiba, copal, camphor, benzoin, balsam of Tolu, balsam 
of Peru, asa foetida, and amber, yielded an abundance of 
the tanning substance. 

Oil of turpentine also afforded much of it; asphaltam 
yielded a small portion; some slight traces of it were even 
obtained from gum arabic and tragacanth; but none was 
produced by guaiacum, dragon’s blood, myrrh, gum ammo- 
niac, olibanum, gamboge, caoutchouc, elastic bitumen, 
liquorice, and manna. I am persuaded, however, that many 
of these would have afforded the tanning substance had not 
the digestion been of too long a duration. 

Olive oil was partly converted into the above-mentioned 
substance, and also linseed oil, wax, and animal fat; but 
the three last appear to merit some attention. 


Linseed Oil. 

This oil with sulphuric acid very soon formed a thick 
blackish-brown liquid, which, after being long digested in a 
sand-bath, was still partly soluble in cold water, and passed 
the filter. This solution precipitated gelatine ; the residuum 
was a tough black substance, which became hard on expo- 
sure to air. A great part was soluble in alcohol, and formed 
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abrown liguid, which became turbid by the addition’ of 
water. When -this was evaporated, a brown substance re+ 
mained, which was partially dissolved by cold water, and 
the solution thus formed was rendered turbid by gelatine. 
The undissolved portion left by the alcohol was of a 
blackish-brown ; it was soft and tenacious, and appeared to 


retain many of the properties of an inspissated fat oil. 


Bleached Wax. 

That which was employed in this experiment was the 
white wax of the shops, which is sold in the form of small 
found cakes. Tt formed with sulphuric acid a thick black 
magma, and was not acted upon by cold distilled water 
when washed with it apon a filter. Upon being digested 
with alcohol in a sand-bath, a brownish solution was form- 
ed, which upon cooling became very turbid, and appeared 
as if filled with a white flocculent substance. The same 
operation was repeated with different portions of alcohol 
until this ceased to act. The whole of the solutions in al- 
cohol were then mixed, a large quantity of distilled water 
was added, and the alcohol was separated by distillation. 

On the surface of the remaining liquor, when cold, a 
white crust was formed, which being separated was found 
- to possess the properties of spermaceti, and weighed 18 
grains. The filtrated liquor was then evaporated to a small 
quantity, became of a pale brown colour, and was rendered 
turbid by solution of isinglass. 


Animal Fat. 

This experiment was made upon the kidney fat of veal, 
but I cannot take upon me to assert that the results would 
have been the same with every kind of fat. 100 grains of 
it with one ounce of concentrated sulpburic acid, after some 
time, formed a blackish soft mass; a second ounce of sul- 
phuric acid was then added, and the whole was digested 
and occasionally heated duting nearly three months. Six 
ounces of distilled water were poured upon the black pulpy 
mass, and formed a thick uniform liquid, which, after dis 
gestion for six or seven days, was when cold filtrated. The 
liqnor which, passed was of a brown colour, and upon evas 
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poration became black, leaving a considerable portion of a 
blackish substance upon the filier, which was added to that 
which had been collected by the first filtration. The whole 
was washed with cold water, which passed colourless. 
Boiling water was then poured upon the filter, by which. 
a considerable portion was rapidly dissolved, and a brown- 
ish-black solution was formed, w hich copiously precipitated 
gelatine. 

The residuum on the filter was then dried, and being col- 
lected was digested in alcohol, which dissolved the greater 
part. : 
The solution in alcohol was filtrated, but (apparently Ee 
the effect of air) a considerable deposit was formed on the 
filter, which was again dissolved by alcohol. Water. ren- 
dered the solution turbid, and a black hight flaky substance, 
which weighed 41 grains, remained upon the filter, The 
filtrated liquor was then evaporated, and left a grayish-black 
substance, which weighed 30 grains. This last substance 
was highly inflammable, and i foes burned emitted a very 
peculiar odour, resembling partly that of fat and partly that 
of asphaltum. It easily melted, and also immediately dis- 
solved in cold alcohol, from which, like the resinous sub- 
stances, it was precipitated by water. 

The black light flaky residaum, which weighed 41 grains, 
was found to consist partly of the sulitaiee above men- 
tioned and partly of coal, but the proportion of this Jast was 
not ascertained. , 

Coagulated albumen and prepared muscular fibre were also 
separately exposed to the action of sulphuric acid in the 
manner above described, but did not afford any substance 
by which geiatine conld be precipitated, coal being the only 
product which remained. 

Almost. every one of the bodies which have been employed 
in these experimenw:, seem to be in some measure different 
in respect to the progressive effects produced upon them by 
sulphuric acid; and all other circumstances being similar, 
there appears to be a certain period of the process when the 
production of the tanning substance has arrived at its maxi- 
mum, after which, a gradual diminution of it takes place, 
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and at lencth total destruction. These effects are produced 
at different periods, according to the substance which may 
be the subject of the experiment, and therefore it is impos- 
sible at present to state the utmost quantity of the tanning 
substance which, under equal circumstances, may be ob- 
tained from each of the resins, balsams, &c. 

The tanning substance appears to be always the same, 
whether obtained from turpentine, or common resin, of 
from the balsams, or from asa foetida, or camphor, or indeed 
from any of the bodies which have been enumerated; its 
effects on the different reagents are similar; by the addition 
of a small portion of nitric acid, and subsequent evaporation, 
it is converted into that which Ihave called the first variety ; 
or if digested with sulphuric acid, it is speedily destroyed, 
and becomes mere coal. In the latter case, therefore, the 
same agent which at first produced it becomes at length the 
cause of its destruction ; and thus we find that although a 
tanning substance may be obtained from resinous and other 
bodies by meaus of sulphmric and by nitric acid, yet in the 
former case the product is variable, and is formed at or 
about the mean period of the operation, whilst the latter is 
an ultimate and invariable effect, beyond which no appa- 
renfl¢hange can be produced by any continuation of the 
process*. 


§ If. 

[ have already stated, that caoutchouc, and elastic bitu- 
men, were only superficially acted upon when digested for a 
very long time in sulphuric acid; angl it is vernifedlbes that 
these substances, which in their external characters so much 
resemble each other, should be similar in their habits when 
exposed to the effects of this acid; for, unlike the resins and 
most of the other bodies which were subjected to the pre- 
eeding experiments, and which were almost immediately 
dissolved when the acid was poured u®on them, these on 
the contrary remained undissolved, and only became par- 
tially carbonized on their surfaces. Even nitric acid does 


* In the former papers upon this subject I have observed, that the tan- 
ning substance produced by sulphuric acid is very inferior in energy to that 
Which is formed by nitric acid. 
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not. so rapidly effect a change in the elastic bitumen as it 
does when applied to the other bituminous substances. 

1. 100 grains of pure soft, elastic bitumen were digested 
during three weeks in one ounce of nitric acid, diluted with 
an equal quantity of water; a tough and slightly elastic 
orange-coloured mass then. remained. Another ounce of 
the acid, not diluted, was poured upon this mass, and the 
digestion was continued until the whole was evaporated. 
The residuum was tenacious, and of the colour above men- 
tioned, Water partially dissolved it, and formed a deep 
yellow liquid, which copiously precipitated gelatine, and 
possessed the other properties of the tanning substance which 
is produced from the resins, &c. by nitric acid. 

An orange-coloured mass still remained, which was 
speedily dissolved by alcohoi, and was precipitated from it 
by a large addition of water. 

This substance in many of its properti¢és resembled the 
resins, but in others, seemed to approach those which cha- 
racterize the vegetable extractive matter. It appeared to 
be similar to that which has been cursorily mentioned in my 
first paper, and which was obtained from many of the pit- 
coals and bitumens when treated with nitric acid. I have 
since paid more attention to this substance during the fol- 
lowing experiments : 

Kilkenny coal was digested with nitric acid, and pro- 
gressively, although with difficulty, was converted into that 
variety of the tanning substance which has so often been 
mentioned, Similar experiments were made on the same 
sort of coal from Wales, which was given to me by my 
friend Mr. Tennant, as well as upon a coal sent to me by 
Professor Woodhouse, which was from Pennsylvania, and 
is there called Leigh high coal. All of these were canvert- 
ed into the tanning substance, but they did not yield any 
product similar to that obtained from the elastic bitumen. 

The contrary, however, happened when the common pit- 
coal, or Cannel coal, or asphaltum, were employed. For 
when these were treated in the way which has been describ- 
ed, and when the digestion was not too long continued, ° 
then I obtained from 100 grains of each of the aboye sub- 
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stances (after the separation of the tanning matter): @ resi- 
duum as follows ; 
* From 100 grains of the common Newcastle coal 9 grains. 


From 100 grains of Cannel coal = - = = — 3 6 grains. 
From 100 grains of pure asphaltum - - £7 grains. 


The substances-thus obtained were very similar in their 
external characters, being of a pale brown, approaching to 
Spanish snuff colour; their internal fracture was dark brown, 
with a considerable deoree of resinous lustre. When exposed 
to heat they did not easily melt, but as soon as inflamed 
they emitted a resinous odour mixed with that of fat oil, 
and produced a very light coal, much exceeding the bulk i 
the original sibutatee 

Alcohol completely dissolved them, and if water in a large 
proportion was*added to a saturated solution, a precipitate 
was obtained ; but after each precipitation a portion always 
remained dissolved by the water, which acted upon the dif- 


ferent reagents in @ manner similar to the solutions of 


vegetable extractive matter. The flavour was alo bitter, and 
in some degree aromatic, so that the residua, whether ob- 
tained from pit-coal, from Cannel coal, or from asphaltum, 
seemed to possess properties intermediate between those of 
resin and those of the vegetable extractive substance. They 
appeared, however, to be removed only by a very few degrees 


from the tanning substance; for if digested in a small quan- - 


tty of nitric acid, and subsequently evaporated, they were 
immediately converted into it; or if digested with sulphuric 
acid, they speedily became reduced to coal. 

§ IV. 

In the 5th section of my second paper, some remarks 
were made on the decoctions obtained from vegetable sub- 
stances which had been previously roasted; atrd although 
(excepting one itistance) these decoctions did not afford any 
permanent precipitate with gelatine, yet I have there stated, 
that I did pot think it right to conclude, that similar de- 
coctions made ander certain circumstances, might not oc- 

#asronally possess those properties which characterize the 
"tating substances. Moreover I also observed in the same 
paper, that all of those decoctions, upon the addition of a 
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small portion of nitric acid and subsequent evaporation, be+ 
came converted into that variety of tanning matter which is 
produced by the action of nitric acid upon carbonaceous 
substances. I have since extended these experiments, and 
shall here give some account of them. 

1. 200 grains of the fresh peels of horse chestnuts were 
digested for about 12 hours in three ounces of distilled water. 
The liquor was of a pale brown, and formed a. slight 
pale brown precipitate when solution of isinglass was added 
to it. 

2. 200 grains of the same, peels were moderately roasted, 
and being afterwards digested with three ounces of water, 
formed a dark brown decoction, which was not rendered 
turbid by gelatine. 

3. The above-mentioned roasted peels, after the termina- 
tion of the preceding experiment, were added to the re- 
mainder of the filtrated liquor. A quarter of am ounce of 
nitric acid was poured upon the whole, which was then di- 
gested and evaporated to dryness. The mass was afterwards 
infused in water, and a dark reddish-brown liquid was ob+ 
tained, which copiously precipitated solution of isinglass. 

4. 200 grains of horse chestnuts, from whieh the peels 
employed in the former experiments had been taken, were 
bruised, and were digested with three ounces of water. The 
liquor was turbid, and of a pale red colonr. ft was fil- 
trated, and some solution of isinglass was added, but with- 
out any effect. 

5. 200 grains of the same horse chestnuts were moderately 
roasted, aiid being treated as above described with water, 
yielded a dark biewa decoction which was not rendered tur- 
bid by isinglass. 

6. The hor se chestnuts, which had been employed in the 
preceding experiment with the remaining hqnor, were di- 
gested with a quarter of an ounce of nitric acid until the 
whole was become dry. Water was then poured upon it, 
was digested, aud a dark brown liquid was formed, which 
afforded a considerable precipitate by the addition ef solu- 
tion of isinylass. 

Vrom these experiments it appears, that the smal! portion 
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of tannin which the horse chestnut peels originally contained, 
was destroyed by the process of roasting; that the brown 
decoction subsequently obtained from the roasted peels and 
from the horse chestnuts, did not act upon gelatine; but 
that these were speedily converted into the artificial tanning 
substance, by the addition of a small portion of nitric acid 
and subsequent evaporation. 

The first preparations of the artificial “tanning substance 
which have been mentioned in the former papers, were made 
from coal of different descriptions digested with nitric aeid ; 
and as similar products have been obtained by the same acid 
from various decoctions of roasged vegetable substances, 
there cannot be any doubt, that vegetable bodies when 
roasted, yield solutions by digestion im water; which essen- 
tially consist of carbon approaching to the state of coal, al- 
though not absolutely converted into it ; for, if so, all solubi- 
lity in water would cease. 

But coal is apparently nothing more than carbon oxidized 
to.a certain degree, and may be formed by the humid as 
well as by the dry way. 

Examples have been already stated respecting operations 
in which sulphuric acid has produced this effect, but the 
sane likewise appears to be produced with some modifica- 
tions, whenever vegetable matter undergoes the putrefactive 
process; for when this takes place, as in dunghills, &c. a 
large proportion of the carbon of the original vegetable sub- 
stances appears to be combined with oxygen sufficient to 
communicate to it many of the properties of coal, whilst the 
compound nevertheless is capable of being dissolved by water 
witb the most perfect facility. 

It must not however be understood that by this process all 
the other elementary principles are separated, so that only 
the carbon remains combined with oxygen, but merely, that 
thie other principles are so far diminished, that these, namely 
carbon and oxygen, predominate in a state approaching to 
coal, although soluble in water. 

Such solutions, I have every reason to believe, are nearly 
similar to those afforded by vegetable substances which have 
been previously roasted; and although I have examined but 
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3 
a few of them, yet I shall relate some experiments which I 
have lately made on the peels of walnuts. 

It is well known that when these are kept in small heaps 
for a short time, they become soft, and break down into a 
black mass, which affords a brownish-black liquor. On 
these I therefore made the following experiments : 

1. About one ounce of walnut pecls, which were become 
soft and black, was digested in water. 

A dark brown liquor was thus formed, and, being filtrated, 
was examined by a solution of isinglass, but not any appa- 
rent effect was produced. 

2. On an equal quantity of the walnut peels, in the same 
soft black state, a small portion of nitric acid was poured, 
and after being digested for about five hours, the whole was 
evaporated to dryness. The residuum was of a brownish 
orange colour, and yielded a similar coloured. solution to 
water when digested with it. This was filtrated, and upon 
the addition of solution of isinglass became turbid, and 
deposited a tough precipitate, which was not dissolved by 
boiling water. 

3. Another portion of the walnut peels was moderately 
roasted, and was then digested in water; the brown solu- 
tion was filtrated, and formed a slight precipitate with 
gelatine. . 

4, On the residuum of the last experiment, a small quan- 
tity of nitric acid was poured, some water was then added, 
the whole was digested during about five hours, and until it 
became perfectly dry. 

Water formed with this a brown liquor, which yielded 
a very abundant precipitate by the addition of dissolved 
isinglass. 

Upon these experiments we may remark, that the solution 
in the first instance contained carbon in a state approaching 
to coal, for when treated with nitric acid in the second ex- 
periment, a portion (although small) was produced of the 
same tanning substance which is formed from the different 
kinds of coal by nitric acid. 

The third experiment appears to show, thatia smal] quan- 
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tity of a substance approaching to tannin was produced by 
the simple process of roasting; and the fourth experiment 
corroborates those already described, im which the artificial 
tanning matter was copiously produced, whenever roasted 
vegetable substances were treated with nitric acid. : 

In respect to vewetable substances, especially those which 
contain tannin, EI shall here relate a few other experiments. 

It -has been remarked in my second paper, that the 
tannin of galls’ was immediately destroyed by nitric acid. 
Since that time, I have made the following additional ex- 
periments : ~ 

1. 100 grains of galls reduced to powder were Shfitsed 
with four ounces of water, and part of the infusion upon the 
addition of solution of isinglass afforded (as usual) a copious 
precipitate of a brownish-white colour. 

A quarter of an ounce of nitric acid was added to one 
cunce of the above infusion, which then was not in any 
manner affected by the dissolved isinglass. 

2. 100 grams of the same galls were shghtly reasted, and 
being digested with four ounces of water, formed a brown 
liquor, which was filtrated. f 

Solution of isinglass was then added to a part of the above 
Rquor, and produced a precipitate mot very unlike the 
former, but much less in quantity. 

After this, a quarter of an ounce of nitrie acid was added 
to one ounce of the same hquor, and some dissolved isin- 
glass was subsequently poured into it; by which it was ren- 
dered tnrbid, and a small portion of a dark brown preeipi- 
tate was produced, resembling that which is commonly 
afforded by the artificial tanning substance. 

3. The remainder of the above-mentioned liquor, with 
the residuum of the roasted galls, were digested with a 
quarter of an ounce of nitric acid until the whole had be- 
come dry. Water was then poured upon it, and formed a 
_ dark brown solution, which yielded a copious brown preci- 
pitate by the addition of dissolved isinglass. 

From these experiments on galls it appears, that the natu- 
ral tannin contained im them ts destroyed .by nitric acid ; 
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that the tannin is. also diminished, and (I may add,) is ul- 
timately destroyed by the process of roasting; that when 
galls have not been so far roasted as to destroy the whole of 
the tannin, then the remainder of this seems to be destroy- 
ed by the addition of nitric acid, whilst at the same time a 
small portion of the artificial tanning substance is produced ; 
and that this last is always plentifally afforded by roasted 
galls when digested with nitric acid, simular to other vege- 
table bodies when thus treated. 

These remarks are also partly- confirmed by the following 
experiments upon oak bark. 

1. 200 grains of oak bark, reduced mto very small frag- 
ments, were infused in about four ounces of water, after 
- which the infusion was examined by dissolved isinglass, and 
yielded a considerable precipitate. 

2. 200 grains of the same sort of bark were slightly roasted, 
and afterwards digested in water ; a much darker coloured 
liquor was obtained than in the former case ; but ahhongh 
it afforded precipitates by the addition of muriate of tin, 
acetite of lead, and sulphate of iron, vet net the smiatlest 
effect was produced by solution of isinglass. 

3. The residuum, with the remaining part of the above- 

‘mentioned liquor, was then digested with a small portion of 
nitric acid; this was completely evaporated, and a brown 
solution was formed by water, which abundantly precipi- 
tated gelatine. 
~ 4. One ounce of oak bark, reduced into very small frag- 
ments, was repeatedly digested m different portions of water 
ontil the whole of its tannin was extracted. The residuans 
or exhausted bark (as it_is called by the tanners) was dried, 
and was afterwards moderately roasted, It was then moist- 
ened with diluted nitric acid, which was evaporated ma 
heat not much exceeding 300° until the bark was become 
perfectly dry. This was digested in water, and speedily 
formed a yellowish-brown liquor, which abundantly preci- 
pitated gelatine. ; 

5. The bark, which after being exhausted of its na- 
tural tannin had thus afforded the artificial tanning sub- 

stance, 
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stance, was repeatedly treated with water until the whole of 
this last was extracted. The bark was then again slightly 
roasted, was again moistened with nitric acid, and was 
gently heated and dried as before. Water being poured on 
it and digested, formed a brown solution, which copiously 
precipitated gelatine. 

6. The whole of the artificial tanning substance was ex- 
tracted by different portions of water, and the remainder of 
the bark thus exhausted, was again treated in the manner 
above described, and again afforded a considerable quantity 
of the tanning substance, so that these processes evidently 
might have been continued until the whole of the bark had 
been converted into it. 


This might also have been accomplished, if in the first’ 


instance the exhausted bark had been converted into char- 
coal, and digested in nitric acid, as described in my first 
paper; but then, the effects would have been more slowly 
produced, and much more nitric acid would have been con- 
sumed. Iam now therefore fully convinced, not only by 
the results of the experiments related in this paper, but also 
by many others which it would have been superfluous to 
have stated, that the most. speedy and most ceconomical of 
all the processes which I have described, is that of treating 
roasted vegetable substances in the way whjch has been 
mentioned ; and considering that all refuse vegetable matter 
may be thus converted into a tanning substance by means 
the most simple, and without any expensive apparatus, 
f cannot help entertaining much hope, that eventually 
this discovery will be productive of some real public ad- 
vantage, F 
{To be continued.} 
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XIf. Report of Surgical Cases in the City Dispensary, 
Grocers-Hall-Court, Poultry, from the ist of October to 
the 3ist of December 1806: with Olservations on a Case 
of umbilical Hernia of many Years standing, in which the 
Operation was performed, and attended with the most 
complete Success: and also Remarks on some Cases in 
which the mercurial Salivation has taken place, on the’ 
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Mrs. A. B., xt. 62, has had an umbilical hernia for thirty 
years, which has been attended with much pain and incon- 
venience, from its size and irreducible state, during the 
greatest part of the above period, as the contents of the her- 
nial sac have not been returned completely into the cayity 
of the abdomen for twenty years; but the size of the tumour 
has always increased considerably after standing or walking, 
from which she suffered much. 

Dec. 6, 1806, Mr. Skinner was called to visit the above 
patient, and found her in great pain about the umbilical re- 
gion, arising from inflammation of the contents of the her- 
nial sac and parictes of the abdomen. She had not had any 
evacuation by stool for some days ; was continually sick, and 
vomited every thing from the stomach as soon as, it was 
taken. 

Venasectio ad 3 viii. 
R. Extr. colocynth. cum catom. 

Anodyne fomentations were applied to the umbilical re- 
gion, and an enema was administered immediately. 

Dec. 7. No mitigation of symptoms: the enema was re- 
turned, without any feculent matter; and the vomiting con- 
tinued as before. Six leeches wese applied to the tumour; 
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the fomentations were continued, and an enema of nicotiana 
was administered. . 

Dec. 8. Mr. Skinner requested me to accompany him in 
his visit to this patient. No evacuation by stool had been 
procured, nor had any sleep been obtained during the night, 
and every thing was rejected by the stomach as soon as 
taken; but the pulse was softer than on the pre¢eding day, 
was regular, and did not exceed etehty beats in a minute: 
the enema of nicotiana was repeated, the fomentations were 
continued, and the following pills were ordered: 

BR. Calom. ef. xii. opit. gr. vi. F. pil. vi. quarum sumati. 

secunda quaque bora. 


Dec. 9. The poor sufferer was evidently worse in every: 


respect: feculent matter was now vomited in large quanti- 
ties, and the hiccup had distressed the patient extremely 
through the night. The operation was no sooner proposed 
than acceded to; and it was agreed that it should be per- 
formed at nine P. M.; and was done in the presence of Mr. 
Skinner, Mr. Hilhard, and Mr. Burgis. She underwent the 
operation with great fortitude and resignation, which was 


prolonged considerably by the vast adhesions of the omentum _ 


to every part of the sac; aud it was not till a separation had 
been made in the substance of the omentum that the fold 
of the intestine contained in the sac could be exposed to 
view ; when if was found of a dark colour, but not gan- 
grenous; and was readily returned on dilating the stricture 
at the mouth of the sac. This part of the operation was 
attended with more difficulty than usually occurs, in part 
from the mouth of tlie sac being extremely deep seated, and 
in part from the very extensive adhesions of the omentum 
to the peritoneum around that part of the’ intestine where 
the stricture was formed: the firm adhesion of the omentum 
to every part of the internal surface of the sac prevented its 
being returned into the abdomen, and rendered the removal 
of a large portion absolutely necessary ; which was accom- 
plished by tearmg its substance (in preference to using the 
scalpel), in order that hemorrhage might not ensue’: the 
integuments, being divided by a longitudinal incision only, 


were’ 
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were easily brought in ‘contact, and secured by adhesive 
plaister, without the aid of suture. She appeared as well 
after the operation as could possibly have been expecied 
from its severity in point of ume, though much pain was 
not experienced, as the omentum is not a very sensible or- 
gan. The pulse was languid, and did not exceed 70. 
~ A. Ag. ammonia acetat. aq. mentha sativ. 4a § iii. ss. 

M. cujus sumat cochl. 11. quarta quaque hora. 

Dec. 10. Passed a restless night, owing in part to a trou- 
blesome cough, and in part to pain experienced in the um- 
bilical region. Pulse 75. Has less fever than might have 
been expected, and has had an evacuation by stool ; but ap- 
pears very low. 

R. Mixt. aloes. 3 vii. cujus sumat cochl. ii. pro re na- 
ta. Kk. Haust. anodyn. omni nocte hora decubitis su- 
mendus. 

Dec. 11. She has had a better night, having slept sbout — 
four hours. The cough is much relieved. Has had two na- 
tural evacuations by stool. Pulse about 80, but scarcely 
perceptible, and imtermits at iwregular intervals. She is 
much lower than yesterday, being only capable of articu~ 
Jating in a kind of whisper; but has not experienced much 
pain, excepting a little smarting in the wound eccasionally. 
Medicines continued. 

Dec. 12. Appears very low; pulse intermits about every 
fourth beat, but is more divtnves than it was yesterday: has 
had regular evacuations, and is free from fever. Medicines 
continued, 

Dec. 13. She has had a better night, and appears to be 
mending; but the pulse continues as it was yesterday. A 
little boiled rabbit was eaten. The medicines were discon= 
tinued, except the anodyne draught. 

Dec..14.. She appears extremely: low: the articnlation 
~ more indistinct: the pulse less perceptible, but intermits as 
before; and there is scarcely any desire to take nourishment 
even inva hquid forns, as broth, or beef tea. No fevers 
evacuations regular, but coniplains of a sense of heat in the 
scrobiculus cordis. «The anédyne draught repeated... 

Dec. 
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Dec. 15. She appears stronger, and is evidently mending; 

but the pulse continues to intermit. Haustus anodyn. o.n. 

' Dec. i6. Dressed the wound, which looked remarkably 
healthy, being nearly ain and the patient is in every 
respect betary: 

Dec. 17. Continues free from pain : rests well at night : 
appetite is returning: and she is now able to sit up some 
hours daily. The atuelpine draught omitted.. 

Dec. 18. Dressed the wound, from which there is a smal! 
discharge, but no other inconvenience: pulse regular. 

Dec. 20. A little smarting pain has been experienced in 
the wound, from inflammation and excoriation of the inte- 
guments. The ung. sperm. ceti was applied, and an ape- 
rient medicine was taken. 

Dec. 21, 22, The inflammation is nearly acs and 
the general health much improved. 

Dec. 24—26. Continues to mend: the wound completely 
healed. 

Dec. 29. Perfectly recovered. 

In the recovery of this patient there were two remarkable 
occurrences: the intermission of the pulse, which began on 
the second and continued to the eighth day after the opera- 
tion; and the extreme debility, or inability to move or speak : 
even the motion of the hand excited an uneasy sensation, 
and an attempt to articulate distressed the patient exceed- 
ingly. Might not these symptoms take place partly from 
peritoneal inflammation ? 


Several cases have recently occurred, in waich, on the ex- 
hibition of small doses of calomel combined with jalap, the 
mercurial salivation has suddenly appeared, and in some in- 
stances has been continued even to an alarming extent. 

- In one instance, four grains of calomel and sixteen grains 
of jalap were divided into four pills, one of which was taken 
every third morning, and operated as a moderate cathartic, 
generally occasioning two or three extra evacuations in the 
day ; which was also succeeded by ptyalism, that continued 
upwards of three weeks, and evidently arose from the mercury. 

In 
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In another case, six grains of calomel and twenty-four 
grains of jalap were divided into six pills, one of which was 
taken every second morning, and operated as a powerful 
cathartic : at the end of ten days the gums became tender, 
and the saliva was secreted in a large quantity. The last 
pill was taken on the eleventh day, and I was requested to 
see the patient on the 14th day; when the head and face 
were much swollen, the tongue, gums, and inside of the 
cheeks were ulcerated very extensively, the saliva flowing 
in a profuse manner. No food could be taken, not even in 
a fluid state. The unfavourable symptoms continued to in- 
crease till the 20th day, when locked jaw came on, and. the 
patient was in the most imminent danger. No medicine 
cou!d be taken, nor even a gargle used, at this time. More 
benefit appeared to be derived from the use of steam, by 
holding the head over warm water, than by all the medi- 
cines which had been exhibited; and although the patient 
began to mend on the 26th day, yet the effects of the mer- 
cury did not disappear for upwards of a month. 

Many cases similar to the above have come under my care 
within a few months; and although it is well known that 
very small doses of calomel will occasionally produce sali- 
vation, this seldom takes place when it acts as a cathartic, 
or when it is exhibited in combination with any other me- 
dicine having that property and producing that effect. 

These facts would not haye been noticed publicly, but 
from their frequent recurrence, without any apparent pecu- 
liarity of constitution, from the same combination of me- 
dicine, which I have been in the habit of prescribing for 
many years, as well in public as in private practice, and 
have rarely witnessed effects similar to the above. 

Joun Taunton, 


Surgeon to the City and Finsbury 
Dispensaries, and Lecturer on 
Anatomy and Surgery, @c. 


Greville-street, Hatton-garden, 
February 25, 1807. 
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R XIII. Detected Imposition. 


. To Ir. Tilléch. 
Cambridge, Feb. 22, 1807. 
SIR, g 


WRITE to inform you that a letter* signed by a person 
calling himself W. Peel is av inposture. The author of this 
Jow piece of witticism pretends to the title of chemist; but 

_I recommend to him to consider that the first qualification 
for an interpreter of nature is the love of truth. Let bim 
be detected in committing a second fraud im the republic of 
letters, and I shall send you his name. 

: . Yours, &e. CHEM. 


XIV. On Mr. A. G. Ecxuarnt’s Regulator for powerful 
Machinery ; and on the Application of the Labour of Ani- 
mals as a moving Power on the Outside of a Walking-wheel. 


To Mr. Tilloch. 


SIR 
Tx the racial volume of the Repertory of Arts, p. 364, in 
the specification of A. G. Eckhardt’s patent of the 31st of 
January 1795, a fly or regulator for powerful machinery is 
described, consisting of an upright revolving shaft, having 


* Two letters from W. Peel have been published in this work: one in 
vol. xxi. p. 279; the other in vol. xxi. p. 152. It is impossible, in conducting 
a,work dedicated to the service of truth, and open for the communications of 
men of science, to guard against impositiens authenticated by a talse signa- 
ture. To myself the injury might have been very serious; but this is a trifle 
compared with the mischief dome to the public. Those meritorious indivi- 
duals, who, pursuing Nature through her labyrinths, spare no personal labours 
to enlighten others, by such frauds as this are put into a wrong path, and 
robbed of what in their estimation is more valuable by far than money—their 
precious time. It is impossible even to conceive a motive for such unprinci- 
pled malignity; nor will any man of feeling and integrity envy the wretch 
who is guilty of it the gratification he may experience from the temporary 
imposition practised against those who never did hin an injury. Iam much 

_ obliged to the individual who has enabled me to communicate the above in- 
formation to the public; and] believe I may add, in however trivial a light 
my own poor but well-meant efforts may be held by men of science in gene- 
ral, that he would be rendering them a real service by enabling me to expose 
the author of this low but mischievous trick.—A. T. 

vanes 
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vanes or wings, which lave in the water of a circular cistern» 
or well. In justice to a very ingenious man, Mr. William 
Robert, of the neighbourhood of Swansea, in South Wales, 
I beg to mention that a regulator on this principle was con- 
trived by him, and executed in 1793; since which the same 
has been employed, with the most perfect success, in Messrs. 
Lockwood and company’s collieries, where the coals from 
the upper veins of the mountain require to be let down in 
large quantities to the trainway tunnel below, in order to 
their being conveyed out of the hill to the navigation. It is 
difficult to conceive any regulator better adapted for harm- 
lessly destroying the immense power generated by the long 
_and almost constant descent of large baskets of coals in these 
mines; the velocity of the descent being adjustible to the 
greatest nicety by means of cocks, which let in or out water 
from the regulator well, as occasion may require: at the 
same time permit me to remark, that few situations seem 
less adapted for this kind of regulator, or rather destroyer 
of power, than the one in which Mr. Eckhardt has.exhi- 
bited it in the work above quoted, where the expensive and 
cruelly-excited labour of animals ought to have been more 
ceconomically regulated. A more serious defect attends Mr. 
Eckhardt’s mode of applying the labour of animals, viz. on 
the outside of a walking-wheel, owing to the increase of 
power, (instead of its decrease,) whenever the animal abates 
_ its muscular exertion, and the wheel is moving, as on all 
occasions of ceasing work. This will evidently appear from 
an inspection of the 21st plate as above; where an ox is re- 
presented standing with his fore feet upon a stage fixed nearly 
over, but a little before the top of a walking-wheel, while 
his hind legs rest and act on the wheel at a considerable di- 
stance beyond its top. Whenever the animal’s hind legs 
happen, by the motion of the wheel, to be carried further 
than usual from his fore legs, how 1s he to recover himself? > 
Not only will the weight of his hind quarters, acting on an 
increased radius, accelerate its motion, but his hind legs, 
brought continually nearer into the direction of a tangent to 
the wheel, will give his muscular exertion an increasing ef- 
fect on the wheel as he endeayours to prevent the pro- 
F.2 gressive - 
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gressive spreading of his legs, till his belly falls on the 
wheel ! ; 

Man alone, from his erect position, and his facility of 
hanging or bearing discretionally by his bands on a fixed 
rail, seems capable of applying muscular power with advan- 
tage to the convex surface of a moving wheel. 

I am sir, your obedient servant, 

Westminster, MEeEcHANICcUs junior. 

Feb. 14, 1807. 
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XV. Proceedings of Learned Societies. 


ROYAL SOCIETY OF LONDON. 


Jan. 29, 1807. The right hon. the earl of Morton, vice- 
president, in the chair.—Continuation of Dr. Herschel’s 
paper on the coloured concentric rings* seen through thin 
plates or lenses. The doctor detailed a great variety of expe- 
riments made with lenses of 120 feet focus down to those of 
the most common glasses. The colours of these rings seen 
through the lens of 120 feet were black and white; those 
through one of 40, were red; those through one of 14, were 
violet, &c. Thus these concentric rings, which through a 
glass of one focus appeared black, through another appeared 
blue, and so on throughout the whole series of the prismatic 
colours. The author drew no conclusions from these facts, 
nor did he attempt to classify them in any manner tending 
to elucidate the nature of the phenomena, or the peculiar 
influence of glasses of different densities on the transmissi- 
bility of light. 

Feb. 5. Right hon. C. F. Greville, vice-president, in the 
chair.—The reading of the above paper was concluded. The 
doctor made numerous other experiments, all of which tended 
to establish the fact, that light could not have, as sir Isaac 
Newton supposed, fits of easy transmission or reflection ; 
aud that therefore this phenomenon of concentric rings 
must be ascribed to another cause, which he proposed to 

* In our last Number, the words “ circular rays” occur instead of ‘ con- 


centric rings.” 


investigate 
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-investigate in a second part of this paper. It may not be 
improper to remark here, that many of the author’s observa- 
tions on Newton’s theory of colours have been anticipated 
both by Dr. Bancroft and by an anonymous writer* on that 
subject. Perhaps it was a knowledge of this circumstarice 
that induced him to mention so pointedly that most of his 
experiments were made several years ago. 

Feb. 12. The right hon. the earl of Morton, vice-presi+ 
dent, in the ‘chair.—A paper, by E. Home, esq. containing 
observations’ on the stomachs of animals of the cetaceous 
genus. The late Mr. Hunter observed that this genus, 
contrary to what is common in other carnivorous animals, — 
had stomachs composed of: four cavities, or bags, through 
which the food passed before it was prepared to form chyle. 
Mr. Home, although he has examined, he says, several of 
these animals, and in the present instance has dissected a 
bottle-nosed porpoise, which had six of these bags consti- 
tuting its stomach, has succeeded only in ascertaining the 
relative dimensions of these parts, without being able to 
assign any satisfactory cause for such an important differ- 
ence of organical structure. 

Feb. 19. The earl of Morton in the chair.—The intro- 
duction to an interesting paper on the bark of trees, by 
T. A. Knight, esq. was read. In this preliminary matter 
Mr. Knight expressed himself, after twenty years experience, 
in terms of great modesty and rational scepticism respecting 
our knowledge of the growth and importance of the bark of 


trees, 
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Jan. 29, 1807. Craven Orde, esq. in the chair.—The 
reading of a curious and ingenious paper on the origin of; 
the first race of Britons, by Mr. Greathead, commenced ; in 
which the author took a view of the different nations sup- 
posed to have been the aborigines of the antient Britons, and 
pointed out their dissimilarity. 

Feb. 5. Craven Orde, esq. in the chair.—A large stone 
ring, taken from the finger of Tippoo Sajb, was exhibited, 
containing the following iscription graven on the stone in 


* See Philosophical Magazine, vol. vill. p. 78. 


F3 Arabic: 


86 Society of Antiquaries. 


- Arabic: “ Dominion to God; he is the only, the victo- 
rious.” An old engraving of the gothic church of Milan, 
and the dome of the church at Pisa, were exhibited. 

The reading of Mr. Greathead’s dissertation on the abori- 
ginal Britons was concluded: The author, from an exten- 
sive view of the facts, established the following conclusion : 
that the first inhabitants of Britain were neither Celts, Scan- 
dinavians, nor Gauls; but Cantabrians, originally and di- 
rectly descended from aboriginal Spaniards. He traced the 
manners of the people of Cornwall and those on the oppo- 
site coast of Brittany, and also the particular district in Eng- 
land where he conceived the Cantabrians had originally set- 
tled, whence they migrated to Ireland: the latter island, he 
observed, was never visited by the Romans, and consequently 
its manners and language were unknown to them, The 
great similarity between the Irish and the modern Spaniards 
of Biscay, the descendants of the fierce Cantabri, tends 
considerably to confirm the author’s plausible hypothesis. 

Feb. 12. The earl of Leicester, president, in the chair.— 
Mr. Lysons read some extracts from the public records, par- 
ticularly a letter from Richard III. to the lord chancellor, 
bishop of Lincoln, in which that monarch describes the 
character and conduct of Buckingham, and declares his de- 
termination of having him executed as a traitor; which he 
soon after effected. In this curious letter he required and 
received the great seal from the bishop, and kept it himself 
from the month of October till the middle of the following 
year, during which time he issued seyeral orders as chan- 
cellor, aud established many useful institutions ; after which 
he delivered up the great seal, it appears, not to the same 
but to another bishop of Lincoln. This letter, accompanied 
by Mr. Lysons’s remarks, tends to give us a much more fa- 
vourable idea of Richard’s character*than is usually enters 
tained. 

Feb. 19. This society was occupied in choosing a secre- 
tary and member of its council in the place of the late Mr. 
Brand. There were three candidates; Mr. Carlisle, Mr. 
C. F. Dibdin, and Mr. Coxe: the former of whom was 
elected by a great majority. . 

FRENCH 
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(Continued from our last volume, p. 373.] 


M. Thenard, professor in the College of France, has com- 
pletely discovered in bile a saccharine matter the existence 
of which has been hitherto only suspected, and the property 
of which is to hold the oil of the bile in solution. The me- 
thods of analysis which he has employed have been remarked, 


_ by the committee charged with the examination of his la- 


bours, as singularly ingenious ; in fact, it was extremely dif- 
ficult completely to free this substance from those which dis- 
guised it. 

M. Seguin, a corresponding member of the Institute, has 


~ made some researches on the nature of coffee; whence it 


results, that this grain is composed of albumen, oil, a par- 
ticular substance which he has named the bitter principle, 
and a green matter which is merely a combination of the al- 
bumen with the bitter principle ; that the proportions vary 
in the different kinds of coffee; that roasting increases the 
proportion of the bitter principle by destroying the albumen; 
that these two latter principles contain plenty of azote; and 
that the bitter principle is antiseptic. The oil of coffee is 


-nodoreus, congelable, and white like hog’s lard. 


M. Seguin afterwards examined if albumen was not to be 
found in other vegetabies; and he discovered it, in short, in 
a great nuozber, which he specifies. The most of them also 
contain, in certain proportions, a bitter principle, more or 
less similar to that of coffee. 

This remarkable qnantity of albumen being met with par- 
ticularly in such vegetable juices as ferment and yield a spi- 
rituous liquor by themselves without yeast, such as the juice 
of raisins, gooseberries, &c. &c., M. Seguin was led to 
inquire if the albumen contributed any thing to this in- 


‘testing commotive fermentation, hitherto so little known. 


He states, that haring taken the albumen from these juices 
they are no longer capable of fermenting; and that having 
made albumen artificially, with the white of an egg and sac- 
eharine matter for instance, fermentation took place, when 
other circumstances were besides convenient for it; and 

4 there 
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there was always deposited a matter like yeast, which ap- 
peared to him to be nothing else than an aliered albumen 
become almost insoluble, without losing, on that account, 
its fermenting action; whence he concludes that albumen, 
whether animal or vegetable, is the true ferment. 

M. Seguin has further ascertained that albumen is found 
in three different degrees of insolubility and dispositions of 
becoming fibrous; that the more it is soluble the more ener- 
getic is its action; that the respective proportions of albu- 
men and sugar in the different juices are what determines the 
vinous or acetic nature of the produce of the fermentation, 
it being so much the more spirituous the. more sugar it con- 
tains; and lastly, that the most of the fermentable juices 
contain.a bitter principle analogous to that of coffee, which 
goes for nothing in the fermentation, but which contributes 
to the taste and the preservation of the fermented liquor. 

Tannin, that vegetable principle formerly discovered by 
M. Seguin, and the character of which is to form with ge-_ 
jatine an insoluble compound, has been recently examined 
by M. Bouillon Lagrange, professor in the Napoleon Ly- 
ceum. 

He has found in it an affinity for the alkalis, for the 
earths, and metallic oxides, and the faculty of converting 
itself into gallic acid by absorbing oxygen. 

The tannins, as they are extracted from the various vege- 
tables, vary a little in their composition; and that which 
Mr. Hatchett, the English chemist, has discovered in caout- 
chouc is a little more oxvgenated than the others. 

An Italian chemist, M. Morichini, having discovered the 
fluoric acid in the enamel of the fossil grinders of the ele~ 
phant, analysed that of the human tecth, and thought he 
discovered the same principle. M. Gay-Lussac has found 
it also both in the fresh and fossil ivory, and in the tusks of 
the boar. f aed 

Messrs. Fourcrov and Vauquelin have repeated these ex- 
periments, and have actually obtained this acid from tusks 
and teeth altered by their remaining in the earth; but not 
from fresh tusks or teeth, nor even from those which, al- 
though fossil, had not been altered. 

M, Vau- 
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M. Vauquelin has this year made some experiments upon 
hair *, 

The method of imitating the alum of Rome, discovered 
last year, has been so successful that immense quantities of 
it have been sold for true Roman alum. 

Weare indebted to Messrs. Clement and Desormes for this 
discovery; and it merely consists in calcining and re-cry- 
stallizing it, to take its superabundant acid. M. Curaudeau, 
however, asserts that it is still necessary to oxygenate to the 
maximum the little iron the alum generally contains. 

But in a more recent memoir Messrs. Thenard and Roard 
have finished the investigation of this subject: a single mil- 
lieme of iron influences the effect of alum in dyeing: every 
effort of the manufacturer ought therefore to be used to de- 
prive it of this small quantity of iron. The oxygenation of 
the iron is one method, as it renders it insoluble in the acid; 
and the alums thus purified are equal in every respect to the 
alums of Rome. 

Contagious miasma has been ably combated by the oxy- 
genated muriatic acid gas. This preservative, for which we 
are indebted to M. Guyton, is very generally employed. 
M. Desgenettes ascertained its effects: by some very careful 
experiments in the military hospital at Val-de-Grace ; and 
it results, from the comparative tables he has sent us, that 
these fumigations not only prevent the communication of 
the disease, but appear to be of great efficacy in the cure. 

M. Pinel has been equally successful in the Hospital of 
Salpetriere. | 

The public have recently been informed, through the me- 
dium of the journals, bow successful this preservative has 
heen in Spain, and of the presents which have been made by 
the king to those who have used it, We know also the 
honourable recompense given by our emperor to the prin- 
cipal author of the discovery. 

From the journals also, and from the other extremity of 
our continent, we have been informed of the full success of 
the process, proposed by M. Berthollet, to preserve water 


* See Phil. Mag. vol. x17. p. 351. 
sweet 
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sweet during long voyages, by charring the inside of the 
casks. Captain Krusenstern has honourably acknowledged 
how much navigation is indebted to the philosopher, who is 
a subject of-a country at war with his own. 


The sciences which tend to unveil to us the intimate: 


nature of natural beings, have made still further advances. 

A particular point in the anatomy of plants,. the manner 
in which the seeds are fecundated, has been the object of 
the researches of M. Turpin. “ 

This botanist thinks that the umbilical, or the part by 
which the grains adhered to the fruit, besides the passage 
which transmits the vessels which come from the trunk and 
which nourish the grain, also gives passage to other channels 
which descend from the pistil, shoot out opposite the small 
root of the embrion, and carry to it the fecundating prin- 
ciple by the stigma of the powder of the stamina. There is 
seen on all the grains a small aperture called mycropila by 
M. Turpin, and to which he attributes this function. 

['To be continued.] 


ROYAL ACADEMY OF SCIENCES OF BERLIN. 


At the anniversary of the above Academy on the 7th of 
August last, the following distinguished foreigners were pro- 
claimed members of the Institution: M. Cuvier, member 
of the French Institute; Sir Joseph Banks, president of 
the Royal Society of London ; M. Goethe, privy counsellor 
to the duke of Weimar, and author of Verter; M. Zoega, 
ayent for the king of Denmark at Rome, and author of se- 
veral excellent works upon antiquities ; and professor Hin- 
deberg, of Leipsig. ‘ 

The Academy at the same meeting awarded prizes to two 
memoirs upon the structure and functions of the lungs ; the 
one by M. Reisseissen, a physician of Strasbourg ; and the 
other by M. Soemmering, privy counsellor to the king of 
Bavaria. The class of mathematics of the Academy declared 
that they had received nothing satisfactory upon the problem 
relative to the variations in the obliquity of the ecliptic. The 
time has been therefore enlarged for giving in the memoirs 
on the subject, to two years longer. The Academy has 

proposed 
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proposed the following question in physics for the ensuing 
year: Has electricity any direct influence upon the greater 
or less force of magnetism ‘—And this influence being proved 
by experiment, what are the modifications experienced from 
it by the magnetic force ?”’ 


-ACADEMY OF GOTTINGEN. 


At the meeting of the above Academy on the 12th of 
October 1806, professor Strohmeyer, resident member of 
the Academy, read a part of the results of extensive chemi- 
cal researches upon the union of hydrogen with the metals, 
He particularly examined in this memoir the union of hy- 
drogen and arsenic. He made several experiments upon the 
most striking phszenomena presented by arsenical hydrogen 
gas. Professor Osiander afterwards presented to the museum 
of Gottingen a small phial filled with sand from the diamond 
mine of Bansor Massing in the Island of Borneo, which he 
had received from one of his countrymen, M. Haas, who 
returned from India in 1802. M. Haas served as chaplain 
to a Wirtemberg regiment in the pay of Holland, which 
had been sent to the Cape of Good Hope, and from thence 
to Java and Ceylon. When he undertook this voyage, 
George Forster, who then lived at Mentz, gave him various 
instructions, both verbally and in writing, upon the manner 
in which he ought to conduct himself, and particularly 
upon objects of natural history. According to the instruc- 
tions of Forster, M. Haas endeavoured among other objects 
to procure some sand from the diamond mines in Borneo, 
hitherto inaccessible to Europeans. For this purpose he 
applied to one of his countrymen in the service of the Dutch 
in the Indies. This latter gentleman found means to ob- 
tain from the Sultan of Borneo a quantity of the sand of 
these mines, which he divided with M. Haas, who imme- 
diately sent some of it to the National Institute, and to a 
Spanish governor, Emmanuel D’Agota: the remainder, with 
the exception of a small part which he had concealed in a 
box of tea, was taken from him along with other things by 
the commander of a French privateer, who captured the 
yessel in which he sailed on his return to the Isle of France. 

It 
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It was this smal] quantity which M. Haas, on his return to 
the Cape, sent to M. Osiander, his friend and countryman ; 
who in his turn presented the greatest part of it to the museum 
of Gottingen, as a rarity worthy the attention’of naturalists. 
This sand resembles that found in the other diamond mines 
of Golconda, Visapour, &c. and is of a reddish and ferru- 
ginous yellow. 


——— 


XVI. Intelligence and Miscellaneous Articles. 
MISCELLANEOUS. 


A SUBSCRIPTION has been set on foot in the Swedish pro- 
vince of Smaland, where Linnzus was born, in order to erect 
a monument to this great botanist. 


Several French engineers are at present busily employed 
in Switzerland, in laying down a grand topographical chart 
of that country. 


& A machine, which in order to move itself and produce 
all its effect would have no occasion of any foreign agent, a 
machine which without the action of fire, air, or water, 
would contain in itself the inexhaustible principle of its 
own motion, would be a discovery useful to the arts and 
valuable to humanity: such is the machine of: which M. 
Dodemant, professor of mathematics at Lyons, maintains 
that he is the inventor. Two commissaries have been sent to 
examinine this machine. These commissaries are Messrs. 
Cavron, chief engineer of the department; and Mollet, 
professor of physics, and member of the Lyonese Academy.” 
From Mag. Encycloped. June 1806. p. 428. 


By a French imperial decree, there has been established 
at Rouen, in Normandy, a school destined for teaching the 
art of modelling anatomical preparations in wax, under the 
direction of M. Laumonier. Six pupils sufficiently skilled 
in anatomical knowledge, and in the art.of modelling, will be 


attached to this school, upon the nomination of the minister 
of 


Scientific Notice — Geology. 93 


of the interior. They are not to remain at Rouen longer 
than three years. . 


Messrs. Biot and Arrago left Paris for Spain, on the 2nd 
of September, in order to continue the measurement of the 
meridian of Messrs. Delambre and Mechain the! length of 
the Balearic Islands. 


SCIENTIFIC NOTICE. 


Mr. Olinthus Gregory, A. M., of the Royal Military 
Academy, has now in the press a translation of the Abbé 
Haiiy’s valuable work, entitled Trazté Elementaire de Phy- 
sigue, with notes historical, illustrative, and critical. The 
translation, which will make two handsome octavo volumes, 
will be published in a few weeks; and in conjunction with 
Mr. Greygory’s Treatise on Astronomy, and his Treatise of 
Mechanics, (a new edition of which is just published,) will 
constitute a complete course of Natural Philosophy, includ- 
ing every important discovery of modern times. 


GEOLOGY. 


In the beginning of December 1806, as some labourers 
were digging clay in the brick-yard of Mr. Pool, at Bottes- 
ford, near Grantham, they discovered, nine feet below the 
surface, the head and horns of an animal of the bull kind, 
but of extraordinary dimensions. The horns, together with 
a piece of frontal bone, weigh 31 lbs. and measure from tip 
to tip 2 feet 1 inch; and at the greatest bridge of the 
horns the distance is 3 feet 2 inches. Each horn measures 
from skull to tip 2 feet 8 inches; and is at its base 1 foot 
14inch, A single tooth weighs 24 ounces. There was an 
immense cavity in the clay, supposed to have contained the 
body; and on each side was avery large piece of an oak 
tree, as black as ebony. Part of the horns, near the tip, 
are petrified. The parts found are at present in the posscs- 

sion of Mr. J. Wright, surgeon, of Bottesford. 


LIST OF PATENTS FOR NEW INVENTIONS. 
To William Hance, of Pooley-strect, in the parish of 
Saint Clare, Southwark, and county of Surry, hatter; for 
his 
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his method of rendering water proof beaver and other hats. 
January 29. ' 

To Benjamin Southcombe, of Brick-lane, in the parish 
of Saint Luke, in the county of Middlesex, tin-plate worker 5 
for his method of making flexible or malleable metailic 
plates into convex or concave forms, or hollow shapes.— 
January 29. 

To Richard Friend, of the Broadway Saint Thomas’s, in 
the borough of Southwark and county of Surry, gun car- 
- yiage maker ; for his improvements im the making and work- 
ing gun and carronade carriages.—January 29. 

To Simon Orgill, of the town aad county of the town of 
Nottingham, frame-smith ; for his invention of certain stops 
for working bolt wheels affixed to the machine attached to the 
common warplace framé, to give motion tothe said machine ; 
and also arotatory spindle, projections and levers, to be affixed 
to the said frame itself, to give motion to-the said frame, 
for the purpose of manufacturing by a more simple, certain, 
and expeditious method lace or net work of various figures 
and qualities, with silk, cotton, worsted, or other mate- 
rials, produced from animal, vegetable, or mineral sub- 
stances. —February 3. 

To Richard Lorentz, of Great Portland-street, in the 
county of Middlesex, Esq. who, in consequence of commu- 
nication made to him by foreigners residing abroad, 1s in 
possession of certain inventions of different machines or in- 
struments, one of which will produce instantaneous light, 
and the other instantaneous fire.—February 5. 

To James Essex, of the town of Northampton, wool- 
stapler and grocer; for his methods of making or manufac- 
turing dyed, botted, or felted wool into mats, rugs, car- 
pets, &c. of various colours, figures, patterns, and sizes, for 
carriages, halls, parlours, hearths, and sundry other pur- 
poses.—February 5. 

To James Spershott, of Shelton, in the county of Stafford, 
clay merchant ; for bis improvements in the manufacture of 
earthen ware.—February 7. 

To-John Day, of Camberwell Green, in the parish of 
Saint Mary Lambeth, stone mason; for his engine for the 

purpose 


Yroitids 
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purpose of loading and unloading vessels ; and also for rais- 
ing large anchors and other immense weights to any height 
required.—February 12. 

To our right trusty and right well beloved’ cousin 
Charles Earl Stanhope; for his improvements respecting 
the form, construction and manner of building and fitting 
out ships and vessels for the purpose of navigation, fa 
especially for counteracting or diminishing the. danger of 
that most mischievous invention for destroying ships and 
vessels, known by the name or appellation of Submarine 
Bombs, Carcasses, or Explosions.—February 16. 

To James Winter, of Stoke under Hamdon, in the 
county of Somerset, glove manufacturer; for his machine ~ 
for sewing and pointing leather gloves, with neatness and 
strength much superior to that which is effected by manual 
labour.—February 20. 

To Andrew Kauffman, of the parish of Saint Leonard, 
Shoreditch, in the county of Middlesex,.musical instru- 
ment maker; for his. improvements in the construction of 
the flageolette, or English flute-—February 20. 

To Archibald ‘Thomson, of the parish of Saint Johu, in 
the city of Westminster and county of Middlesex, engineer ; 
for his improvements (by the application of known prin- 
ciples) upon certain parts of mill spinning for spinning 
of wool or cotton.—February 20. 

To Isaac Sanford, of the city of Gloucester, civil engi- 
neer, and Stephen Price, of Stroud, in the county of Glou- 
cester, civil engineer ; for their method to raise a nap or pile 
on woollen, cotton, arid all other cloth, which may require 
a nap or pile,* as a substitute for teasels or cards.—Feb. 20. 

To Frederic Albert Winsor, of Pall Mall, in the county 
of Middlesex, gent.; for his oven stove furnace, or appara- 
tus for the extracting of inflammable air or gas, and also oil, 
acetous and ammonial liquors from different kinds of fuel, 
for reduciag such fuel into coke and charcoal, for com- 
pletely purifying such inflammable air or gas of its odour 
during a state of combustion.—february 20. 


METEORO- 


og Meteorology. 


METEOROLOGICAL TABLE, 


By Mr. Carey, or THE STRAND, 


For February 1807. 


s 


Thermometer. oe. 
RoE 7 Ais Ss 
ae -< AD F o . | Height of | %.2 3 
Peto, |S =| § [Sait Bacom.| BRE 
3 S PA o a Inches. Sp @ a0 
fo) ey aia 
Jan. 27| 42°} 43°} 40°} 30°52 12 
98] 37 | 41 | 40 56 9 
29} 40 | 41 | 35 32 7 
30} 35 | 41 | 40 "02 10 
31) 38 | 43 | 35 | 20°62 10 
Feb. 1| 32 | 34 | 26 60 7 
9| 26 | 38 | 35 *99 5 
8| 31 | 39 | 35 05 12 
4| 36 | 38 | 36 *26 0) 
5| 37 | 42 | 35 32 15 
6} 36 | 46 | 35 *46 15 
71 35 | 43 1:37 | 90 17 
8} 39 | 43 | 45 ‘65 O 
9}.46 | 52 | 44 "50 0 
10} 40 | 49 | 46 82 27 
11} 48 | 56] 50 82 25 
12} 52 | 56 } 48 | 30°17 93 
13} 46 | 54 | 46 10 24 
14} 46 | 53 45 20 18 
15} 43 | 52 |.48 07 15 
16| 4 53 | 46 | 29°85 10 
17| 40 | 46 | 38 “61 25 
18} 20 | 27 | 25 ‘65 0) 
19} 25 33 | 32 | 30°14 10 
20} 34.| 46 | 40 | 29°96 15 
21} 39 | 47 | 42 7 25 
29] 46 | 48 | 46 67 8) 
23| 37 | 47 | 35 85 24 
241 30 | 46 | 46 “90 27 


Weather. 


Fair 
Cloudy 
Cloudy | 
Cloudy 
Fair ) 
Showers of 
snow 
Cloudy 
Fair 
Snow 
Fair 
Fair 
Fair 
Rain © 
Rain 
Fair 
Fair 
Cloud 
Fair 
Fair 
Fair 
Cloudy 
Cloudy 
Fair 
Fair 
Cloudy 
Cloudy 
Small rain 
Fair 


Fair, 


. 
N.B. The Barometer’s height is taken at one o’clock, 


 — — 
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XVII. Description of Mr. Ez. Waxker’s new Optical 
Machine called the Phantasmascope. 


To Mr. Tilloch. 


SIR 
Amone the various amusements that the sciences afford 
us, none are more wonderful than those which we derive 
from optics. This science teaches us to distrust the evi- 
dence of our senses ; for when we use optic glasses, instead 
of viewing real objects, we generally see nothing but phan- 
ioms. 

The new optical machine, of which I now take the liberty 
to send you an account, is constructed to afford entertain- 
ment to those who derive pleasure from optical illusions. 
A person standing before this machine, sees a door opened ; 
a phantom makes its appearance, coming towards him, and 
increasing in magnitude as it approaches. When it has ad~ 
vanced about three feet it appears of the greatest magnitude, 
but as it returns it becomes gradually contracted in its di- 
mensions until it re-enters the machine; when it totally 
vanishes. This phantom appears in the air like a beautiful 
painting, and in such rich brilliancy of colouring, that it is 
‘by no means necessary to make the room dark; for, on the 
contrary, this aérial picture is seen rather in greater perfec- 
tion when it is illuminated. 

This machine, which may be called the phantasmascope, 
from the effects which it produces, is constructed in the fol- 
Jowing manner : 

Plate III. represents a section of this machine, 

ABCD, a wooden box, 36 inches by 21, and 22 deep. 

EF, aconcaye mirror, 15 inches diameter, placed near 
the end BD. 

AC, the other end, is divided into two parts at m by an 
horizontal bar, of which m is a section. 

Am, a door that opens to the left hand. 

no, a board with a circular opening, 10 inches diameter, 
covered with plate glass on that side next the mirror. 
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GH, a drawer, open at the end I, and covered at the top 
Gm with tin plate. It is represented in the figure as drawn 
out about 16 inches. | 

ah, a moveable stage, 15 inches by 6, which slides freely 
upon the bottom of the drawer by means of a strong brass 
tod ca. 

da, a partition fixed to the stage al, which is 15 inches 
long, and reaches nearly to the top of the drawer. 

x, acircular aperture, 3 or 4 inches in diameter, made 

_ near the bottom of the partition, and at equal distances from 
each end of it. 

%a, a screen 71 inches high by 41, covered with white 
paper on that side next the mirror. This screen prevents 
any light, reflected from the end of the drawer, from passing 
through the aperture x. 

np, part of the cover, fixed as represented in the figure, 
to prevent the inside of the machine from being seen by the 
observer. | 

When this machine is used, take a painting on glass in 
transparent colours, place it against the aperture x in the 
partition on that side next the mirror, and two short candles 
on the other side, between xa and dx. The glass must be 
perfectly opaque, except that part upon which the figure is 
painted; then the light which is transmitted through the 
painting and falls upon the mirror, is reflected into the air 
where the phantom is formed; but the phantom is much 
more beautiful than the painting, as the colouring receives 
a peculiar delicacy from the glasses. 

When the painting is in the place represented in the 
figure, the phantom appears without the machine at y; but 
if the stage be drawn out to the end of the drawer GH, the’ 
phantom wilk appear within the machine at 7, and very 
small. A very pleasing effect is also produced from a small 
painting on paper, or a coloured print put in the place 
of the painting on glass, with candles on the other side, 
near b, 


Application 
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Application of the machine to represent the phases of the 
moon, primary planets, and some other phenomena in the 
heavens *. This, I trust, will be easily understood from 
the following 

EXAMPLE. 

To represent Jupiter and his satellites as they appear 
through a common telescope, take a piece of paper stained 
very black, about three inches square, near the middle of 
which cut a hole, perfectly circular, to represent the planet, 
and four small holes, in a line with the centre of the large 
one, for the satcllites; but these must be cut out with a 
small punch, as it is difficult to make a circular hole with a 
sharp-pointed instrument. After this paper has been pasted 
upon a piece of glass, rough ground on one side, draw 
three or four lines across the planet with a black lead pencil 
to imitate the belts. From this simple contrivance the ma- 
chine produces a very beautiful effect. The new moon re- 
presented this way is a striking resemblance of: the real ob- 
jects in the heavens: comets and fixed stars may also be re- 
presented by the same method. 

The colour of Mars and of the moon, at rising or setting, 
may be imitated by covering the screen @ with paper stained 
red, which will reflect a ruddy tint upon the object placed 
at a; and this tint may be increased or decreased by only 
altering the situations of the candles. Iam, sir, 

Lyna, Your most humble servant, 
Feb. 11, 1807. Ez. WALKER. 


XVIII. A third Series of Experiments on an artificial Sub- 
stance which possesses the principal characteristic Proper- 
ties of Tannin; with some Remarks on Coal. By Cuanvzs 
Hatcuert, Esq. F.R.S. 

{Concluded from p. 76.] 


§ V. 
if my first paper I have remarked, that I suspected the 


tannin of the peat moors to have been produced during the 


* These phenomena are represented much more exactly by this machine, 
than by any other that J dm acquainted with. ! 
G 2 imperfect 


100 Experiments on a Substance which possesses 


imperfect carbonization of the original vegetable substances. 
Whether this has been the case, or whether the tannin has 
at times beén afforded by heath and other vegetables growing 
upon or near the peat, still appears to me to be uncertain 5 
but, whatever may be the origin, I have never yet been able 
to detect any tanning substance in peat, although I have 
examined a considerable number of varieties, some from 
Berkshire, and many from Lancashire, which were obli- 
gingly sent to me for this purpose by my friend John 
Walker, esq. F.R.S. Mr. Jameson has also made the same 
observation *, so that there cannot be any doubt (whatever 
the origin of the tanning matter may have been) that it has 
speedily been extracted and drained from the substances 
which at first contained it. 

This effect is a natural consequence of the great facility 
with which tannin is dissolved by water, and extends even 
to the most solid vegetable bodies: I shall here give an ex- 
ample. 

In the Philosophical Transactions for 1799, Dr. Correa 
de Serra has given an account of the submarine forest at 
Sutton, onthe coast of Lincolnshire, where submerged ve- 
getables are found in great abundance, including trees of 
different descriptions, especially birch, fir, and oak. At the 
time when I was engaged in those experiments on the Bovey 
coal, and other substances of a similar nature, which have 
been printed in the Philosophical Transactions for 1804, 
Sir Joseph Banks had the goodness to send mea piece of 
the oak, which was perfect in all of its vegetable characters, 
and did not appear to have suffered any change, excepting 
that it was harder, and of a darker colour, than recent oak 
wood. From some experiments which I then made, I found 
that after incineration it afforded potash, similar to the re- 
cent wood, and contrary to substances like the Bovey coal, 
which retain the vegetable external characters, although im- 
perfectly converted into coal f. 

In the course of my experiments on tannin I reduced 

* An Outline of the Mineralogy of the Shetland Islands, &c. 8vo edition, 
m pe Trans. for 1804, p. 399. 

about 
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about an ounce of this submerged oak into shavings, and 
digested them in water. A brown decoction was formed, 
which with muriate of tin afforded a pale brown precipitate $ 
with acetite of lead, a precipitate of a deeper brown; with 
sulphate of iron, a copious brownish-black precipitate; but 
with solution of isinglass not any effect was produced. 

The tannin of this oak. wood had therefore either been 
separated by solution, or had been decomposed ; so that the 
only substance which remained capable of being dissolved 
by water was the extractive matter. This last, in the pre- 
sent case, was most probably the original extractive matter 
of the oak; but in some other instances (such, for example, 
as that which was found in the alder leaves contained in the 
Iceland schistus*,) I am much inclined to believe that an 
extractive substance of a secondary formation, if I may be 
permitted to employ such aterm, is produced during the 
process of carbonization. If a substance, therefore, so com- 
pact and solid as oak timber can by long submersion be de- 
prived of its tannin, it naturally follows that the same effect 
must be more speedily produced by the action of water on 
the smaller vegetable bodies, which present an extensive sur- 
face; and also on porous and bibulous substances, such as 
peat. 

But although peat, as I have already observed, does not 
contain any tannin, yet the imperfect carbonization which 
it has undergone renders it, like the roasted ligneous bodies, 
peculiarly susceptible of being converted into the artificial 
tanning substance when exposed to the action of nitric acid. 
It would-be useless to enter into a detail of the different ex- 
periments which I have made upon it, as they were similar 
to those already related; and I shall tichktabe only here state, 
that when seven ounces of well dried. peat had been twice 
moistened, and digested with diluted nitric acid, (to the 
amount of rather more than two ounces,) and subsequently 
dried, I obtained by water a solution of the artificial tanning 
substance, which when evaporated to dryness weighed twa 


® Phil. Trans. for 1804, p. 391, 
G3 ounces, 
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ounces. Iam convinced that much more might have been 
obtained froin the residuum of the peat, had J thought proper 

to have repeated the operation ; and I am also certaim that 
less nitric acid would have been sufficient, had the process 
been conducted in close vessels, and with other ceconomical 
precautions, which at that time were, for the sake of expe- 
dition and convenience, omitted. ’ 


§ VI. 

Tt has been generally stated, even by modern chemists, 
that the acids act but little, if at all, upon resinous sub- 
stances. 

The contrary has, however, been proved, not only im the 
three papers upon the present subject, but also in seme others 
which I have formerly had the honour to lay before this 
learned society. 

In my experiments on lac, printed in the Phil. Trans. 
for 1804, p. 208, [ have particularly endeavoured to show 
how powerfully the acetic acid acts upon resin, gluten, and 
some other substances ; so. that it may justly be regarded 
as a valuable agent in the chemical analysis of vegetable 
bodies. In this point of view, it is as a solvent to be the 
more highly appreciated, because it appears to dissolve the 
resins, &c. without affecting their cae eu qualities; and 
thus, by proper preeipitants, these substances may be sepa- 
rated from it pure and unaltered. 

I am induced, therefore, to consider acetic acid to be the 
true acid solvent of the resinous substances, as it dissolves 
them speedily, without producing any apparent subsequent 
change in their natural properties. 

Sulphuric acid, also, almost immediately dissolves the 
resins, balsams, &e. and forms transparent brown or some-, 
times crimson solutions, the latter colour being most com- 
monly characteristic of the balsams. 

These solutions, however, are different from those made 
in the acetic acid, by not being permanent; for, from the 
moment when the solution is completed, progressive altera- 
tions appear to be produced in the body which is dissolved : 

thus 
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thus turpentine is almost immediately converted into resin, 
then into the third variety of the tanning substance, and 
lastly into coal. 

Without being under the necessity of adducing other ex- 
amples, we may therefore state sulphuric acid to be a solvent 
of the resinous substances, but which continues afterwards 
to act on their principles so as to decompose them, coal 
being the ultimate product. 

Nitric acid, as I have shown in the course of these papers, 
and likewise on some former occasions, dissolves the resins, 
but the progress of its effects seems to be conversely that of 
sulphuric acid ; in the latter case, solution precedes decom- 
position ; but when nitric acid is employed, decomposition 
toa certain degree precedes solution ; for it at first converts 
the resins into a pale orange-coloured brittle porous sub- 
stance, then into a product which apparently possesses the 
intermediate characters of vegetable extractive matter and of 
resin; and lastly, this is converted into the first variety of 
the tanning substance, beyond which I have not been able 
to effect any change. 

As coal, therefore, appears to be the ultimate effect pro- 
duced by sulphuric acid upon the resinous bodies, so does 
the first variety of the tanning substance seem to be the ter- 
minating product afforded by the same when acted upon by 
nitric acid. This effect of nitric acid has been already amply 
discussed, neither does it appear necessary that 1 should here 
repeat the remarks which have been made on some of the 
simultaneous products, such as the vegetable acids; but, 
amongst the effects produced by sulphuric acid, the coal 
which is formed seems to merit some attention. 


§ VII. 


After the tanning substance and the other products had 
been obtained from the resins, balsams, &e. which have 
been mentioned in the beginning of this paper, the follow- 
ing proportions of coal remained * ; 


* The weight of the coal obtained from each of the above-mentioned sub- 
stances was estimated after the complete separation of every other product, 
and after the moisture had been expelled by red heat in close vessels. 


. G4 Coal, 
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Coal. 
100 grainsof Copal .—— - - 67 grains. 
Mastich - - 66 
Balsam of Peru - 64 
aD eG 5 - - 63 
Tacamahac - 62 fe" 
——-———_._ Gpaiacum - 58 
——— Gum ammoniac - 58 
——— Amber - - 56 
———_ Olive oil re cate 55, 
—-—— Balsam of Tolu - 5a 
—— Asafcetida ~ ~ 51 
—_——— _ Wax - - 50 
Dragon’s blood - 48 F 
——  Benzoin Sa - 48 
—_—  Olibanum - - 44 
——— Myrrh - - 40. 
Asphaltum - 40 
— —— Gamboge - - 31 , 
——— Elastic bitumen - 31 
———— Gum arabic - 29 
——— Liquorice - - 25 
———— Manna - - 25 
———— Tragacanth - 22 
Caoutchouc - 12 * 


The coal obtained from the resinous bodies by means of 
sulphuric acid, is in a much greater proportion than when 
equal quantities of those substances are exposed to simple 
distillation. 

For, (as I have stated in my first paper,) 100 grains of 
common resin by the humid process afforded 43 of coal, 
which after a red heat still weighed 30 grains. 

But the same quantity of resin by distillation only yielded 
3-4ths of a grain of coal. 

100 grains of mastich, by the first method, afforded 66 
grains of coal. 


* Caoutchouc and elastic bitumen were only superficially carbonized by 
the sulphuric acid, so that the proportion of coal above stated is considerably 
less than that which in reality might have been obtained from them. 


; 100 grains 


J 
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100 grains of the same mastich only gave 44 grains of 
eoal when simply distilled. 

And 100 grains of amber, when treated with sulphuric 
acid, yielded 56 grains of coal. 

But from 100 grains of the same amber, when distilled, 
only 31 grains could be obtained. 

Many other examples might be adduced, but these appear 
io be sufficient: and I must here observe, that the case is 
very different in respect to the gums; for the difference be- 
tween the proportions of coal obtained from them by the 
humid and dry ways is not very considerable, although it is 
always the greatest in the former process when conducted 
‘with precaution. Moreover it is to be remarked, that, in 
either process, variations in the quantity of coal are pro- 
duced by difference of temperature, by the figure and size of 
the vessels, and many other circumstances. 

But it is not only in the proportion that there is so great 
a difference between the ceal obtained from the resinous sub- 
stances by the humid way or by fire, for the quality is also 
most commonly different; and this not only applies to re- 
sins, but also to ligneous matter. 

The coal obtained by the humid process from many of 
the resins was shining, kard, and occasionally iridescent. 
Few of the coals obtained from the same bodies by fire, had 
any of these properties. The combustion of the former was 
. slow, in the manner of some of the minera! coals; whilst, 
on the contrary, the latter were speedily consumed, like . 
charcoal. This ‘difference I was at first inclined to attribute 
to a small] portion of the acid which might not have been 
completely separated, and I therefore purposely made some 
experiments, which convinced me that this was not the case. 

Having remarked this difference in the coals afforded by 
the resins, I was desirous to make some comparative expe- 
riments on wood, dnd for this purpose I selected oak. 

1. On 480 grains of oak sawdust I poured two ounces of 
sulphuric acid diluted with six ounces of water, and placed 
the matrass ona saud-bath, where it remained from the be- 
ginning of last June to the end of September. During this 

ume 
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time the sand-bath had very seldom been heated, but the 
vessel was occasionally shaken, 

At the end of the period above mentioned, six ounces of 
boiling water were added, and, the whole being poured upon 
a filter was repeatedly washed, and was afterwards dried on 
a sand-bath in a heat not much exceeding 300°. 

The sawdust appeared to be reduced to a granulated coal, 
partly pulverulent, and partly clotted; the whole weighed 
210 grains. 

‘105 grains. of this coal were put into a platina crucible, 
and were exposed to a red heat under a muffle. At the same 
time, an equal quantity of charcoal, made from the same oak 
sawdust, was placed in another vessel by the side of the 
former. 

The charcoal was specdily consumed, and left some 
brownish-white ashes, which, as usual, afforded alkali, with 
a trace of sulphate, which was probably sulphate of potash. 

On the contrary, the coal formed by the humid way 
burned without flame, similar to the Kilkenny coal, and 
others which do not contain bitumen. It was very slowly 


consumed, like the mineral coals above mentioned, and Icft’ 


some pale red ashes, which weighed two grains. These 
did not yield the smallest vestige of alkali, and the only sa- 
line substance which could be obtained was a very smal] por- 
tion of sulphate of potash, which did not amount to more 
than 1-ath of a grain; and itis probable that, had the coal 
been more copiously washed, even this small portion of the 
neutral salt would not have been obtained. 

2. At the time when the preceding experiment was begun, 
] also put 480 grains of the oak sawdust into another’ ma- 
‘trass, and, having added four ounces of common muriatic 
acid, the whole was suffered to remain during the period 
which bas been mentioned. 

At the end of the four months the remainder of the acid 
was for the greater part driven off by heat not exceeding 
300°. The sawdust then had the appearance of a brownish- 
black mass, on which about a pint of boiling distilled water 
was poured; the whole was decanted into a filter, was re- 

pcatedly 


——— 
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peatedly washed, and was afterwards dried without heat. 
The sawdust then appeared, as I have observed, brownish- 
black, and was pulverulent. It burned with some flaine, 
emitted still a slight vegetable odour, and was reduced to 
ashes much sooner than the coal formed by sulphuric acid, 
but not so speedily as the oak charcoal. The ashes bad an 
ochraceous appearance, and were almost devoid of any sa- 
line substance, excepting a very slight trace of muriate of 
potash. 

These two experiments therefore prove, 

Ist, That wood may by sulphuric acid be converted into 
a coal which in its properties is very different from charcoal, 
although prepared from the same sort of wood; and that the 
coal thus formed by the action of sulphuric acid resembles 
by its mode of burning, and by not affording any alkah 
when reduced to ashes, those mineral coals which are devoid 
of bitumen, 

_2dly, That wood may also be converted into a sort of coal 
by muriatic acid ; but in this case some of the vegetable cha- 
racters remain, dlebno pies like the former, not any alkali can 
be obtained from the ashes. 


§ VIII. 

Four different solutions have been proposed respecting 
that difficult problem in the natural history of minerals, fhe 
origin and formation of coal. 

The first is, that pit coal is an earth or stone chiefly of 
the argillaceous genus, penetrated and impregnated with bi- 
tuinen. 

But Mr. Kirwan very justly remarks, that the insuffi- 
ciency of this solution is demonstrated by’ Kilkenny and 
other coals which are devoid of bitumen, and also that the 
quantity of earthy or stony matter in the most bituminous 
coals bears no proportion to the weight of them *. 

The second and most prevailing opinion is, that mineral 
coal is of vegetable origin; that the vegetable bodies have, 
subsequent to their being buried under vast strata of earth, 
been mincralized by some unknown process, of which sul- 


* Geological ['ssays, p. 316. id 
phuric 
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phuric acid has probably been the principal agent, and that 
by means of this acid the oils of the different species of wood 
have been converted into bitumen, and a coaly substance has 
been formed. 

The third opinion is that of Arduino, who conceives pik 
to be entirely of a marine formation, and to have originated 
from the fat and unctuous matter of the numerous tribes os 
animals that inhabit the ocean. 

And the fourth is Mr. Kirwan’s opinion, who aatiiers 
‘coal and bitumen to have been derived from the primordial 
chaotic fluid *. 

The limits of this paper will not permit me to enter into 
the various arguments and facts which have been adduced 
in the support of these different opinions; but the second, 
or that which regards the vegetable substances as the prin- 
cipal origin of coal, seems by much the most probable, be- 
cause it is corroborated by the greater number of geological 
as well as by many experimental results. Most of the former 
have, however, been stated in different works, and I shall 
therefore only notice a few of the latter which have occurred 
in the course of my experiments. } 

The observations of Dr. Correa de Serra on the wood of 
the submarine forest at Sutton, on the coast of Lincoln- 
shire, together with many similar accounts which have been 
published in the Philosophical Transactions'and other works, 
demonstrate, in the most satisfactory manner, that whether 
vegetables are totally or partially buried under the waves or 
under the earth, they are not merely by such means con- 
verted even into the. most imperfect sort of coal¢. Some 

process, 

* Geological Essays, p. 327. 


+ In my paper “On the Change of some of the proximate Principles of — 


Vegetables into Bitumen” I have quoted the remarks of Bergman, Von Troil, 
and others, on the compressed state of the trunks of the trees which have 
been converted into surturbrand, Bovey coal, and similar substances. The 
same observation has been also made by Dr. Correa de Serra respecting the 
timber of the submarine forest at Sutton; and this is the more remarkable, as 
the submerged vegetables at Sutton do not exhibit any appearance of carboni- 

zation. 
Dr. Correa says, “In general the trunks, branches, and roots of the des 
cayed trees were considerably flattened; which isa phenomenon observed 
in 


~ 
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process, therefore, independent of these'cireumstances must 

haye taken place, in order that the vegetable substances, such 

as ligneous matter, resin, oil, &c. should become coal and 
_ bitumen. 

In a former paper T have endeavoured to show that these 
changes are progressive, and, having noticed the perfect state 
of the submerged wood at Sutton and other places, I next 
described the qualities of the different kinds of Bovey coal, 
which exhibit a series of gradual changes from bodies which 
retain the vegetable structure and texture, although imper- 
fectly carbonized, to others in which almost the complete 
characters of the common mineral or pit coal are absolutely 
established. 

From the alder leaves in the schistus from Iceland I ob- 
tained extractive vegetable matter; and although this was 
not. afforded by the varieties of Bovey coal, yet these, as 
well as the alder leaves, and also a coal like that of Bovey, 
found in Sussex, at Newick Park, (an estate belonging to 
sir Elijah Impey,) and also the surturbrand of Iceland, 
yielded some resin, which at Bovey is likewise found in 
distinct masses, intermixed with the strata of coal, and com- 
bined with asphaltum, in the proportion of about 41 parts 
of the latter with 55 of resin *. 

Now, exclusive of the other vegetable Saarechchs which 
are sd eyident in many of the varieties of Bovey coal, of the 
Sussex coal, of surturbrand, &c. &c. the presence of resin 
must be regarded as a strong fact ; for this substance has al- 
ways been attributed to the organized bodies, particularly to 
those of the vegetable kingdom, and I do not know of any 
instance, previous to my own experiments, im which resin 

had been discovered as constituting part of any of the \dif- 
ferent species and varieties of coal. 

From the external yegetable characters possessed by the 
Bovey coal, the Sussex coal, the surturbrand, and many 


in the surturbrand or fossil wood of Iceland, and which Scheuchzer remarked 
also in the fossil wood found in the neighbourhood of the lake of Thun, in 
Switzerland.” Phil. ‘Trans. 1799, p. 147. 


* Observations on the Change of some of the proximate Principles of Ve- 
getables into Bitumen. Phil. Trans, 1804, p. 405. 
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others, together with the resin, (allowed to be exclusively a 
vegetable substance, or at least one which only appertains 
to the organized natural bodies,) there cannot be any doubt 
that such coals have been formed from wood aud other sub- 
stances belonging to the vegetable kingdom. 

But some mineralogists attempt to draw a line of separa- 
tion between the coals above mentioned and the others, 
which therefure they call the true mineral coals. 

This opinion may in some degree be refuted even from 
the specimens afforded by the Bovey coal pits, where, as I 
have observed, a regular gradation may be seen from wood 
which is but very imperfectly carbonized, to the substance 
called stone coal, which in every respect appears to be most 
nearly if not absolutely similar to the common pit coals *. 

It may however be objected, that such a transition is pe- 
culiar to this and similar places, and that the pit coal found 
in other situations where nothing resembling the Bovey coal 
can be discovered is in reality of a different nature. 

But this objection, I think, may be answered by the re- 
sults of those experiments on pit coal, Cannel coal, and as- 
phaltum, which I have related in the third section of this 
paper ; for, when these were subjected to the action of nitric 
acic not too long continued, it was found that the acid first 
dissolved the principal part of the carbonaceous matter, and 
if then the process was stopped, there remained a substance 
in a proportion corresponding to that of the bitumen either 
in pit coal, or principally forming the Cannel coal and as- 
phaltum, which, although not absolutely in the state of 
resin, was however in a state intermediate between it and 
the extractive matter. 

Moreover I have stated, that, under similar circumstances, 
a substance possessing in a great measure: the same proper- 
ties, may be obtained by the known vegetable resins by the 
action of nitric acid. 

When, therefore, these facts are added to that of the na- 
tural mixture of resin and asphaltum which is found with 
the Bovey coal, we to all appearance have almost positive 
proof that the pit coals are of vegetable origin. 


* Phil. Trans. 1804, p. 308, 
True 
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True it is, indeed, that bitumen has never been formed, 
by any artificial process hitherto devised, from the resins or 
other vegetable substances. Ihave myself attempted it in 
various ways without success ; for although I occasionally 
obtained products which resembled it somewhat in odour 
when burned, and other properties, yet the effects of alcohol 
or water always proved these products not to be bitumen. 

But synthesis of natural products, although required in 
strict chemical demonstration, is (as we have but too often 
occasion to know) seldom to be attained, especially when 
, Operations are performed on bodies whose component parts 
are liable to an infinite series of variations in their propor- 
tions, qualities, and mode of combination. 

Considering, therefore, that bitumen and resin afford, by 
certain operations, similar products; that resin and bitumen 
are found blended together by nature ; and that this mixed 
substance accompanies a species of coal which in many parts 
still exhibits its vegetable origin, whilst in others it passes 
into pit coal, we may with the greatest probability conclude 
that bitumen is a modification of the resinous and oily parts 
of vegetables, produced by some process of nature, which 
has operated by slow and gradual means on immense masses, 
so that, even if we were acquainted with the process, we 
should scarcely be able to imitate its effects, from the want 
of time, and deficiency in the bulk of materials. 

But although bitumen cannot at present be artificially 
formed from the resinous and other vegetable substances by. 
any of the known chemical processes, yet there is every 
reason to believe that the agent employed by nature in the 
formation of coal and bitumen has been either muriatic or 
sulphuric acid; and when it is considered that common salt 
is never found in coal mines except when in the vicinity of 
salt springs, whilst on the contrary, pyrites, sulphate of iron, 
and alum, most commonly are present *; these facts, toge- 
ther with the sulphureous odour emitted by most of the 
mineral coals when burned, appear strongly to evince the 
agency of the latter. That this has been the case, seems 


* Kirwan’s Geological Essays, p. $24. 
also 
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also to be corroborated ‘by the great resemblance which (as 
has been previously stated) the coals formed artificially from 
‘many vegetable substances bear to the mineral coals, espe- 
cialiy as the similarity is not confined to external characters, 
but extends to other properties. 

By the action of sulphuric acid on vegetable bodies, a 
much greater portion of their carbon is converted into coal 
than when the same are subjected to the effects of fire. ' 

Several examples respecting the resins have been men- 
tioned in the seventh section of this paper; and the result 
of the experiment made upon oak perfectly accords with 
them. : 

M. Proust, in the course of some comparative experi- 
ments on the proportions of charcoal afforded by different 
kinds of wood, obtained 20 per cent. from green oak, and 
19 per cent from heart of oak *. 

But by sulphuric acid, from 480 grains of oak I obtained 
210 grains, or about 45 per cent. of coal, which burned not 
like the charcoal obtained from the same wood, but like 
many of the mineral coals; and this was also observed in 
the combustion of the greater part of the coals obtained, by 
the humid way, from resinous substances. 

The experiment on oak, also, appears to refute another 
objection to the veretable origin of pit coal, namely, the 
total absence of the alkalis, which, on the contrary, are so 
constantly obtained from the ligncous parts of vegetables by 
combustion ¢.- But I have shown, that when these bodies 
are carbonized in the humid way either by muriatic or by 
sulphuric acid, not any alkali can be obtained from the 
ashes of coals so formed ; and this seems also to be a further 


proof that the humid way has been employed in the opera- : 


tions of nature to convert the above-mentioned substances 
into pit coals for, supposing fire to have been the agent, it 
does not appear easy to conceive how the alkali could have 
been destroyed or separated f. 
. Every 

* Journal de Physique 1799, tom, xlviii. p. 469, 

+ Kirwan’s Geological Essays, p. 320. 

+ Some have attempetd to account for the absence of alkali in the Bovey coal 


and common pit coal, by supposing that the vegetable bodies (from which these. 
have 


oS 
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Every circumstance seems, therefore, to support the opi- 
nion of those who consider the pit coals as having been 
formed, in the humid way, principally from vegetable bo- 
dies, and most probably by the agency of sulphuric acid; 
and allowing that animal substances may also have contri- 
buted to the production of coal, yet this would not militate 
against the above-mentioned opinion, as the effects produced 
upon them by that acid would in all the essential points be 
perfectly similar *. 

An 


have been formed) were previously deprived of alkali by simple lixiviation 
during their immersion in water. But in page 127 of this paper I have shown 
that the submerged oak of Sutton, although deprived of its tannin, still re- 
tained its potash, which certainly would not have been the case if the latter, 
like the former, could have been separated from the wood by mere solution. 
When wood is reduced to ashes the alkali becomes completely denuded by the 
destruction of the woody fibre, and consequently may be immediately taken 
up by water; but when wood is converted into coal in the humid way by 
means of an acid, then it seems to me that two effects take place; for the in= 
timate combination of the alkali with the woody fibre becomes in a great mea 
sure destroyed by the carbonization of the latter, whilst a simultaneous action 
arises in the affinity between the acid and the alkalis so that if coal has been 
formed by such means, the alkali must have been separated from the wood in 
the state of a dissolved neutral salt. 

* From the nature of the experiments which have been related in this 
paper, I have unavoidably been induced to notice concisely the different opi- 
nions on the formation of coal by the humid way; but 1 did notintend to 
have mentioned any of those which have been brought forward in favour of 
the immediate or indirect action of fire, as I only wished to express my senti- 
ments respecting the most probable of the former opinions. 

Since, however, this paper was written, and partly read before the Royal 
Society, I have been favoured by sir James Hall with a copy of his paper» 
entitled “ Account of a Series of Experiments showing the Eflects of Com- 
pression in modifying the Action of Heat;” andIam fully of opinion that 
the scientific world has not for a long time received any communication 
of more importance, or in which more accuracy, ability, and perseverance 
have been displayed. The effects which six James Hall has produced on car- 
bonate of lime by heat acting under compression, certainly remove a great, 
and at one time apparently insurmountable, obstacle to the Huttovian or Plu- 
tonian theory; and if they do not solve the grand geological problem, they 
must, even in an insulated point of view,’ be allowed to have opened a new 
and unexplored field of research in chemistry as well as in geology. 

In the eighth section of this valuable paper the author has given an account 
of some experiments made on leather, horn, and fir sawdust, from which he 
obtained coal which burned with flame, and which apparently resembled 
some of the mineral coals. In one,case, also, he obtained a substance which 

Vol. 27. No. 106. March 1807. H in 
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An inquiry into the nature and formation of coal was my 
first object when I discovered the artificial tanning sub- 
stance, and, considering the importance of the latter, it 
will not appear surprising that it should immediately have 
engaged the principal part of my attention. 

In addition to the experiments which have been related in 
the three papers upon this subject, I intended to have de- 
composed the different varieties, to have compared their gases 
and other products with those of the natural substance called 
tannin, and éspecially to have endeavoured to discover more 
ceconomical methods of obtaining the artificial product ; for, 
exclusive of speculative science, this appears to be an object 
of consequence, not only respecting that useful and valuable 
branch of manufacture to which it immediately relates, but 
also as the means of preventing, or at least of diminishing, 
the premature destruction of timber in a country, where, on 
account of its population, as well as on account of its ma- 
ritime position, every ceconomy in such an article should be 
most rigidly observed. 

But, for the present, [intend to relinquish this subject to 
such as may consider it worthy. of attention; whilst, as I 
have already stated, I entertain very sanguine expectations 
that eventually it will prove economically useful; and should 
any be inclined to pursue the inquiry, I would recommend 
particular attention to those processes which relate to the 
roasted vegetable substances, and to peat. 

Almost any refuse vegetable matter, such as twigs, dead 
Jeaves, &c. will serve for the former; whilst the latter, as I 
have shown, does not require to be roasted, and in many, 
especially the northern counties, peat is found in such abun- 


fede: 
in external characters appeared somewhat similar to the mixture of asphaltum 
and resin found at Bovey, to which I have given the name of Resin-asphal- 
tum. These experiments sir James Hall intends to resume, and it is my earnest 
wish that he would do so; for although I am strongly inclined to believe that 
the mineral coals have generally, if not always, been formed by some humid 
process, yet it is impossible to foresee the results which may be obtained from 
animal and vegetable bodies subjected to the effects of heat modified by com- 
pression, as the principles of these bodies may be acted upon, and may be 
made to re-act on each other, under circumstances which until now have not 
been imagined. 

: dance, 
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dance, that but a small proportional quantity is consumed 
in the only useful way to which it has hitherto been applied, 
namely, fuel. 

Before I conclude this paper I shall also observe, that the 
experiments which have been described must be regarded 
only as a mere sketch of that which may be performed; 
whilst the facts which have been ascertained respecting the 
resins, balsams, gum resins, and guns, serve to prove that 
much may be expected. from regular chemical examinations 
of these bodies. But such investigations, in order that sci- 
ence may truly be promoted, should be strictly regular: that 
is, they should not be taken up in a desultory manner, but 
these substances should ie comparatively and systematically 
examined with all the accuracy which can be employed in 
the present state of chemical knowledge; for, as this know- 
ledge concerning the composition of organized bodies is 
confessedly very imperfect, I am persuaded, that, like others 
of the sciences, chemistry wil! be less liable to error when 
guided by comparative experiments and comparative analyses. 


a 


XIX. On Atmospheric Phenomena: particularly the Form-= 
ation of Clouds; their Permanence; their Precipitation in 
Rain, Snow, and Hail; and the consequent Rise of the. 
Barometer. By Mr. Cornetius VARLEY*. 4 


I BELIEVE few wil! contend that any of the hypotheses which 
have yet been offered respecting atmospheric phenomena 
are perfectly satisfactory. 1 shall therefore be deemed the less 
presumptuous in offering the present hints, in the hope ihat 
they may prove useful to meteorologists, and assist in form- 
ing a more cofrect theory on this intricate subject than we 


“are yet possessed of. The remarks which I offer are founded 


on actual observations, which any person may easily verity, 
and on the known and admitted laws of electricity. The 
inferences which I have drawn from the Jatter, I have, for 
brevity’s sake, in some instances blended with the observa- 


* Communicated by the Author. 
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tions to which J apply them. How far any of them are cor- 
rect, lies not with me to determine. Should I only have 
succeeded so far as to help any other person to do more jus- 
tice to the subject, my end will be fully gained. 

Observation 1. When a thunder storm is gathering, small 
specks of cloud may be observed, which increase rapidly in 
size; and round about, in every clear part of the sky, others 
may be seen forming, which all keep uniting till a very large 
cloud is fornred, which is shown by the event to be well 
charged with electricity ; for sparks are soon after discharged 
to the earth, the cloud collapses, drops of water are formed 
by the approach and union of the moist particles, and a 
héavy shower of rain falls from the cloud. But as it is well 
known that bodies charged with electricity never part with 
the whole at one shock, so only a portion of the cloud 
is thus thrown down, proportioned to the quantity of elec- 
tricity previously given off. Other cfouds still keep joining 
the large one, another spark is emitted, and a second torrent 
‘of rain follows. 

_ JI. In fine weather, when the wind was easterly, I have 
observed an effect quite the reverse of the foregoing,—large 
clouds coming before the wind from about two miles di- 
stance, which were constantly breaking in pieces and dis- 
solving in the air, so as to disappear entirely before the wind 
could bring them. over my head. I have also been under 
clouds that were thus gradually dissolved without being 
followed by any thing like rain ; and when the clouds touch 
the mountains I have seen them break and dissolve quickest. 

IIT. When this kind of weather had continued some days, 
and all clouds had disappeared, the sky was very pale, owing 
to a mist in the air, which so obscured the distant moun- 
tains that little more than their outline could be distinguished. 
This proves that the air does not hold the water of the dissi- 
pated clonds, or the vapours raised simply by heat, im solu- 
tion ; for if so it would be perfectly transparent. (It is well 
known by astronomers, that in frosty weather the air is clear- 
est; which is owing to the complete absence of all vapours 
raised by heat only.) When clouds again appeared, first the 


sky 
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sky round them, and then all over, becaine quite bright, and 
distant objects more distinct. 

IV. From this time the same wind lasted about a fort- 
night. On the first evening I observed that no dew fell ; 
on the second I perceived a little ; on the third more; which 
increased every evening till at length it became so thick, that 
as soon as the sun was set it obscured the ground; and the 
following mornings were very foggy. During these four- 
teen days the sky became daily more misty, as in Observa- 
tion III. From this I inferred, that the sun during the day 
raised a greater quantity of vapour than the quantity of elec- 
tricity present in the atmosphere could support in the night 
and raise up to the clouds; the electricity having been gra- 
dually taken up from the earth to form clouds during the 
preceding fine weather; and being thus carried away, in the 
end there was so little left, that a considerable part of the 
vapour raised in the day fell down in the night, and continued 
till the succeeding sun raised them again. 

From these observations I draw the following inferences : 

Ist, That no cloud can be formed, or exist, without elec- 
tricity. 

2d, That no cloud can rain till it parts with some of its 
electricity. 

3d, That in fine weather the earth must be giving elec- 
tricity to the atmosphere by means of vapour. and in stormy 
weather the atmosphere must be giving electricity to the 
earth by means of vapour, rain, or lightning. 

4th, That in fine weather the clouds are separating, and 
in stormy weather uniting. 

5th, That electricity is the suspending power in clouds. 

6th, That dry air is a conductor of heat, but a non-con- 
ductor of electricity. 

7th, That water can exist permanently in four states, and 
temporarily in-one. Two of these are effected by electricity, 
and three without it. The first electrical staie is that of 
cloud, which is so much charged as to become lighter than 
air at the surface of the earth; the second is a complete sa- 
turation of water with, or solution of water in, the electric 
fluid, which produces a transparent and elastic fluid light 

H 3 enough 
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enough to float above the highest clouds. The first of the 
three other states is ice ; the second is liquid; the third, which 
is quite temporary, is vapour; for, as soon as the supply of 
heat by which it is raised from the earth is withdrawn, it 
condenses, and returns again to the state of water. 

When the sun raises vapour and there is no electricity in 
it, as soon as he sets the water begins to fall down in dew: 
if there is a little electric fluid with it, it falls very slowly, in 
the form of fo: if there is more, it remains pendent in the 
air a little above ‘the earth, and cannot fall: if there is a 
greater quantity, it rises up to form compact clouds: if more 
highly charged, it will take the highest station: and if a still 
larger quantity of electricity be present, it will be dissolved 
by the redundant electricity, and form aqueous atmosphere, 
as in Observation II. If this opinion be well founded, it 
will follow that the atmosphere is composed of air at the sur- 
face of the earth, but in the higher regions, above the clouds, 
partly of water highly rarefied by electricity. It 1s well 
known that bodies charged with the same electricity repel 
each other ; and therefore [ infer that each particle of water 
has an atmosphere of electricity round it, which totally pre- 
vents its touching any other particle, and thus renders any 
assemblage of them light enough to float in such an elevated 
part of the atmosphere. This agrees with Observation I., 
and seems, in some measure, proved by it; for how other- 
wise can it‘be accounted for, that out of a transparent atmo- 
sphere such immense clouds should be formed as those which 
accompany thunder storms ? 

Each particle of water that rises from the earth to form a. 
cloud, or the aqueous part of the atmosphere, mounts a little 
way only by the help of the sun, but attains its highest ele- 
vation in consequence of that charge of electricity which at 
first repelled it from the earth remaining undiminished ; 
which renders it light enough to float in the air. If this 
charge is moderate, it forms cloud ; if it is strong, it forms ; 
a portion of the atmosphere, and attains a suitable elevation, 
From this may be inferred the cause of the rise and fall of 
the barometer; for, in fine weather, the electric state of the 
earth and. air being the same, they are constantly repelling 
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each other, and, with the temporary help of the sun, rapidly 
increasing the quantity of the clouds and enlarging the bulk 
of the aqueous part of the atmosphere. Though this in- 
crease of the atmosphere, by the combination of electricity 
and water, can make but little difference in the whole, yet 
as long as it operates the atmosphere must be getting higher 
‘in that place, and at any rate more dense, and so must press 
more heavily on the’surface of the earth than under different 
circumstances :—hence the rise of the barometer. When 
it rises rapidly, the evaporation by means of electricity may 
be inferred to be going on very fast. 

Agreeably to this, after long-continued hot weather, people 
in general expect lightning; but this would not follow if 
there were not an extra quantity in the air. This expecta- 
tion is founded on experience, but a natural cause may be 
assigned for the effect ; for, when no discharge of electricity 
has been effected by the descent of rain for a long time, the 
accumulation by the constant daily ascent of vapour, loaded 
with electricity, must at last become so great in the upper 
regions that an effort of nature to restore the equilibrium 
may with certainty be expected to follow. When a change 
in the direction of the wind brings,an atmosphere from a 
place where the sun has raised more vapour than there is 
¢lectricity to support, the air will become damp enough to 
form a slow conductor; then the barometer will begin to 
sink, and stormy weather will follow ; for the clouds, being 
thus robbed of a portion of their electricity, will condense, 
and fall into the lowest station where the atmosphere ba- 
Jances them, which is generally about the height of a thou- 
sand feet. The reason why they do not fall lower is, that 
at this degree of descent the particles are sufficiently con- 
densed to unite and form rain, which then falls to the 
ground, so that we continue to see only the part of the 
cloud that still remains uncondensed. But this is not the 
only cause that prevents them from descending lower ; for 
sometimes this fall of rain from the clouds does not yet take 
place, owing to the highly electrified vapour beginning to 
give off to the clouds as large a supply as can be carried off 
by so imperfect a conductor. The vapour then descends 
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into a lower region, where it loses its transparency and pre- 
sents the appearance of a general mist, covering the sky, and 
forming itself into small clouds, which keep augmenting 
and joining the larger clouds in the lowest station, till suffi- 
ciently increased to allow the electricity to strike to the di- 
stance of the earth ; when it begins to lighten, and the cloud 
is precipitated in rain. But so sudden a condensation and 
discharge must be accompanied with the formation of an 
extensive vacuum, and an instantaneous collapsing of the sur- 
rounding atmosphere ; a cause perfectly sufficient to account 
for the noise of the accompanying thunder; for, if the dis- 
charge of a large gun merely by the impulse of the gas ge- 
nerated by the explosion of the gunpowder, striking against 
the atmosphere into which it is thrown, can produce so loud 
a report, what proportion can so diminutive au effort be 
made to bear with the large scale on which Nature performs 
her processes? . 

The fall of so large a mass of water as was before sus 
pended in the atmosphere must, undeniably, leave its gravity 
minus the weight of that mass. Accordingly the barometer 
sinks immediately, and sinks even to a lower station than it 
can maintain; which shows, that though the atmosphere 
collapsed to destroy the vacuum where the discharge took 
place, still there is a want of atmosphere in that region, which 
is gradually supplied from the neighbotrhood,—(one of the 
causes of winds.) As the cause of diminution of volume 
in the atmosphere ceases, the barometer rises again; and 
when it bas entirely ceased to operate, the barometer reaches 
some intermediate point between jts highest and lowest 
level. 

That electricity is the principal suspending cause of clouds, 
may be inferred from another circumstance, Clouds exist 
permanent in rezions of so low a temperature that water 
could never reach them without being frozen ; or, if we sup- 
pose a loss of heat to have taken place after the ascent of the 
vapour, how comes it then to be suspended, instead of de- 
scending in snow? This shows that there is a great diffe- 

rgnce between cloud and vapour: the former being held in 
its divided state by electricity may perhaps be denominated 
electrified 
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electrified vapour ; the latter being so held by caloric only 
might be called calorified vapour—in speaking of the differe 
ence between clouds properly so called, and those exhala- 
tions which return to the earth in the form of dew. 

It will follow as a consequence from what has been ad- 
vanced, that when a cloud by any means loses its electricity 
-in an atmosphere below the freezing point, then snow 
will be produced; for the vapours will be frozen in the act 
of uniting: and for a similar reason it will follow, that par- 
ticles of moisture united into rain, and passing through a cold 
region in their descent to the earth, will come down in the 
form of hail. 

The influence which I ascribe to electricity in the produc- 
tion of all the phenomena before recited, agrees also per- 
fectly with the well known fact, that rains are more abun- 
dant and frequent in mountainous than in flat countries. 
Indeed, if the remarks I have presumed to offer are correct, 
this becomes so self-evident that more need not be added on 
the subject. 


XX. Extract from the Account of the Proceedings of the 
Society of Arts, Sciences, and Belles Lettres, of Bour- 
deaux, for the Year 1805. Drawn up by Messrs. Lev- 
POLD and DurrouityH, Secretaries *, 


M. Ducom has given the society a new method of deter- 
mining the latitude at sea by two altitudes: it is founded 
upon this, that the time which we deduce from an observa- 
tion made at the moment the sun passes by the prime ver- 
tical is exact, whatever may be the error which affects the 
latitude by account, which is requisite to be used in most of 
the methods now followed +t. By this first observation, and 
the exact time which we deduce from it, we regulate the 
watch; and at any other time of the day a new altitude, 
with this exact time being known by the preceding opera- 
tion, will give the true latitude, 


* Extracted from Millin’s Magazin Encyclopédique forMarch 1806, p. 150, 
+ This idea is contained in a memoir of M. le Marquis de Verdun, printed 


at Brest. 
The 
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The commissioners charged by the society with the exa- 
mination of this method proposed by M. Ducom (Messrs. 
Lescan, Thibaut, and Leupold,) have compared it with those 
most practised at sea, and particularly with Douves’s method. 
This last has been discussed at great length in a memoir by 
M. Mendoza, inserted in the Connoissance des Temps for 
1793; but the author of this memoir only employs the dif- 
ferential formulz in the discussion of the errors which might 
affect the elements of the calculation, which formulz always 
suppose the errors to be extremely small. Much care and 
attention in making the observations, and a sufficient know- 
ledge of the instruments made use of, reduce the errors in 
the altitudes, in the interval marked by the watch and in the 
declination, so as to be effectually very small: but it is not 
the same with errors which affect the latitude by account, 
which in certain circumstances may be considerable. As 
to the useful researches of M. Mendoza in his memoir, and 
to which we must refer in the cases before cited, the com- 
missioners haye added the examination of the influence 
which a considerable error in latitude might occasion. 

They have given in their report a formula which expresses 

the error of the result given by Douves’s method, in powers 
of the error which affects the latitude by account. In using 
this formula it will be necessary to take so many more terms 
of the series, according as the error in latitude is greater. 
, Among other consequences which this formula presents, 
it shows that Douves’s method will always give an error 
which will be in a contrary sense to that which affects the 
latitude by account, and that this. error increases rapidly as 
the latitude of the place of observation js greater, since the 
successive powers of the tangent of the latitude enter into 
his method. 

It appears from the reports made by the above. gentle- 
men that the method proposed by M. Ducom will give the. 
latitude very exactly, whatever may be the error in the lati- 
tude by account, when, as the method requires, one of the 
two altitudes shall have been taken exactly at the passage by 
the prime vertical, or very near it. 

This method has one inconvenience, that it is not always 

practicable: 
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practicable: it cannot be done when the latitude and de- 
clination are of a contrary denomination; neither can it 
about the equinoxes, because the sun passes the prime ver- 
tical then in the horizon, or very near it. 

The time when the second altitude is taken, which the 
author of the memoir leaves to the observer’s pleasure, has 
not appeared indifferent to the commissioners with regard to 
the greater accuracy of the result: they have engaged to 
turn their attention to the examination of the most favoura- 
ble time for taking the second altitude *. 

When circumstances will permit the proposed method to 
be practised, it will be preferable to that of Douves, which, 
according to the formula given in the report, for an error at 
all considerable in the latitude by account, gives a result 
strongly erroneous. 

M. Leupold has been occupied in’ a memoir, which he 
read to the society, upon the generation of surfaces of the 
second order. All of them may result from one common 
generation, which is executed by a curve of the second kind, 
variable in its dimensions, moved in such a manner that its 
plane may always remain parallel to itself. The equations 
which point out this circumstance give the law of the mo- 
tion of the generatrix. This curve will be an ellipsis for 
surfaces having a centre, and a parabola for surfaces having 
no eentre. In the case where each of the points of the ge- 
nerating curve has a right line for its direction, the surface 
may be engendered by a straight line moved in space. The 
analytical condition for this to happen indicates the hy- 
perboloid with only one nappe, the hyperbolic paraboloid, 
and the parabolic cylinder. The common eeneratrix to all 
these surfaces may become a circle, except with regard to 
the hyperbolic paraboloid and the parabolic cylinder, for 
which the analysis used in this memoir shows that the ge- 
neratrix can never be a circular curve. 

This memoir is terminated by some general considera- 
tions upon the relation between elimination and the genera- 


¥ In a note M. Ducom establishes, that the most favourable time to take 
the second altitude is when the sun is near the meridian: he is occupied in 
* determining the minimum of the interval between the two observations. 


tion 
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tion of surfaces, and by an essay upon the general equation 
for surfaces of different orders which may be engendered by 
a right line. 


XXI. On the Mineral Waters of Lipetzk, in the Province of 
Tambow, in Russia*. 


eae numerous arrivals of the sick at Lipetzk, and the ru- 
mours concerning the efficacy of its mineral waters, at last - 
induced the Russian government to have their medical pro- 


perties ascertained by chemical experiments and analysis. 


The waters of Lipetzk were known in the reign of Peter 
the Great. This monarch, while inspecting the manufac- 
tories of that town, was the first who took notice of their 
healing nature ; they were however, upon the decline of the 
manufactures, neglected, and not in any repute til] within 
the Jast three years. Invalids resort to them from all parts 
of the empire, and the arrivals during the last year (1803) 
were extremely numerous. 

The town and the fountains are pleasantly situated. In 
consequence of the general abundance of provisions in the 
province of Tambow all the necessaries of life are extremely 
cheap; and the only difficulty that occurs, is to find lodg- 
ings and a suitable accommodation. ; 

According to the analysis made by a gentleman of the 
faculty, Mr. Skell, commissioned for that purpose by the 
college, one pound of the mineral water of Lipetzk con- 
tains : 

, Carbonate of iron (ferrum carbonicum) - 9% grains. 

Carbonate of lime (terra calcarea carlonica) 34 

Muriate of magnesia (magnesia muriatica) 1 


Sulphate of lime (calx sulphurica) - abs 

Sulphate of soda (soda sulphurica) - 45 
Muriate of soda (soda muriatica) - gis 
Bitumen - 2 _ 2 a 


The uncertainty whether this water contains any gases, 
and what they are, induced the minister of the interior to 


* From the Journal of St. Petersburg for the year 1804. 
: send 
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send Dr. Albing for the purpose of imvestigating its com- 
ponent parts, and ascertaining in what diseases particularly 
it is capable of affording relief. 

From the observations made, it appears that the water of 
Lipetzk has some analogy to that of Pyrmont; but differs 
in having less of the carbonic acid and sulphate of lime, and 
more of iron. 

The water of Lipetzk, consequently, in comparison with 
that of Pyrmont, has less of the irritating quality, with re- 
‘gard to the carbonic acid; less of the dissolving, with regard 
to salts; and more of thie strengthening, with regard to iron. 

Taking into consideration this composition, it may be ge- 
nerally asserted, that the water of Lipetzk, on one hand, Sli- 
mulates, gives vigour, increases the elasticity of the muscular 
fibres and the activity of the organs, lessens the poorness of 
blood, and imparts more colour to it; while on the other it 
liquefies tenacious, slimy, and condensed fluids, removes 
obstructions in the canals, qualifies the sharpness of hu- 
mours, and destroys worms. 

Not far from the first fountain, near the bridge, is an- 
other of equal extent, possessing the same qualities: it is 
not yet enclosed, but merely defended by a wooden fence 
on one side. © 

These waters, like the rest that are known in Europe, are 
used internally and externally. 

The course of taking them in general is from ten to 
twenty days. On the first day one glass is taken, which 
contains about six ounces of the water: the quantity is in- 
creased by one ounce till the number of glasses will amount 
to six. After dinner three glasses are commonly taken, and, 
upon the average estimate of the whole quantity, an invalid 
drinks fotty pounds and a half a day, and sometimes more. 

The diet depends entirely on the judgment of physicians. 
Formerly all sorts of fruits, tea, coffee, and milk, were for- 
bidden ; but, with regard to the latter, experience proves the 
yestriction to be erroneous: the water diluted with milk has 
been known frequently to increase its affect; and impart 
double vigour to the nerves. 

The best time for the use of them are the months of June, 

July, 
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July, and August: in autumn and spring, on account of 
the humidity of the atmosphere, they can be of no service. 
A previous preparation is absolutely necessary. 

In slight diseases, especially when a previous preparation 
has been made, two or three weeks are commonly sufficient 
for obtaining relief; but in old and rooted cases, four and 
six weeks are required; and sometimes it is necessary to 
repeat the application the ensuing year. 

Morning is by far the best time for taking the water ; and 
the warmer the weather, the earlier this should be done. 
The water may be used after breakfast and in the evening 5 
but those who take it regularly in the morning, receive more 
relief in three weeks than others in:six. 

The measure and quantity taken ought to be proportionate 
to the nature and constitution of the patient. In general, 
the stomach should not be overloaded; and the interval be- 
tween one glass and another, containing from 12 to 17 table 
spoonsfull, should not be less than 15 or 20 minutes. 

At the commencement of the course the following sym- 
ptoms are observed: head-ache, oppression at the stomach, 
loss of appetite, disturbed sleep, &c. according to the dif- 
ferent constitutions of patients. These changes, however, 
more or less affect every one, on account of the new and 
uncommon irritation in the system. In the course of time 
these symptoms disappear by degrees, and the patient feels. 
his appetite increase. 

With weak, irritable, and delicate constitutions, such 
symptoms happen even some time after, when the quantity 
comes to be increased to five, six, or seven glasses a day : 
but in this case the daily allowance is either decreased or 
totally laid aside, and then renewed again, according to the 
habit of the constitution, when the symptoms disappear. 
Some, during the course, are subject to the flux ; in which 
case they must leave off ull it is stopped. 

In cases of pain and weakness in the stomach, these wa- 
ters are particularly efficacious. In those diseases which are 
incident to the female sex, on account of their tender con- 
stitution, hysterics for example, their effect is excellent. 

A great many, whose health for several years had been 

assailed 
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assailed by chronic and other similar diseases, have found 
relief, and sometimes a complete cure, from these waters. 

They possess also the virtue of counteracting costiveness, 
and dispersing the phlegm accumulating in the stomach ; 
their operation is not mechanical, but extends to the very 
source and principle of disease: by means of ‘their relaxing 
quality, in a slight degree, they stimulate inertness and 
weakness, restore to the organs their former activity, and 
prevent the return of thé disease. They are particularly 
useful in cases of worms and hypochondria. 

In those chronical diseases of the breast, and in declines, 
which, although they do not proceed from ulceration of the 
lungs, are no less afflicting and fatal, these waters, especially 
when they are accompanied with proper nourishing and 
strengthening remedies, often give relief, and sometimes 
effect a complete cure. 

This salutary effect of Lipetzk waters, situated in the very 
heart of the populous part of Russia, must considerably in- 
crease their value; more so, as the government has taken 
upon itself to provide every thing that can make the abode 
of invalids at Lipetzk agreeable and convenient. 

Industry, attracted there by its own interest, facilitates 
the views of the government; and Lipetzk, famed for its 
waters, in no distant time will be known all over Europe. 


XXII. On the Caucasian Mineral Waters *. 


Mk. SKATELOWITCH, inspector of a medical institution 
in Astracan, reported; to the faculty, in 1797, some ex- 
traordinary effects of the cold spring of water discovered in 
some of the Caucasian mountains, 35 versts ¢ from the for- 
tress of Constantinohor, towards the north-west. The spring 
is situated in a kind of pit, between two rivers of fresh water, 
issuing from several crevices in the rocks: it foams, throws 
up its sprays in various directions, and then, by a hollow 


*¥ From the Journal of St. Petersburg for the year 1804, 
+ A-verst is about three quarters of an English mile. 
channel, 
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channel, discharges itself into one of the rivers, by which it 
is surrounded in the form of a semicircle. 

In the year 1798, Dr. Leventz, and Mr. Herner, a chemist, 
were sent by the government to-ascertain the nature of the 
above-mentioned spring; and the result proved it to be, in 
reality, possessed of medical virtue. Professor Pallas, in his 
Travels, published at Leipzich, has given a short account 
of this spring. 

In 1801, Mr. Simpson, a chemist, presented to the col- 
lege an account of a warm spring discovered in the chain 


of the Caucasian mountains, five versts north-east from the , 


fortress of Constantinohor, and 40 from the cold spring. 
It runs straight towards the west, down the steep declivity 
of a chalky, shelly, and curiously-coloured mountain, falls, 
from the height of 44 yards, divides itself into small rivu- 
lets, and entirely disappears at the foot of the mountain. 

In the same year, in consequence of another report, from 
the general Obriezkow, concerning the Caucasian mineral 
waters, the government resolved to send thither some intel- 
ligent men, for the purpose of describing their situation, 
ascertaining their nature, and investigating their virtue and 
properties, and transmitting an account thereof; that, if 
the result proved favourable, there might be established 
proper, secure, and convenient habitations for those who 
»¢ome to receive the benefit of them. 

In consequence of this, the next year (1802), in March, 
Drs. Hordinsky and Krushevitch, and Mr. Skwentzon, a he 
mist, were sent by the college to the Caucasian mountains. 

Mr.Skwentzon, on his arrival there, endeavoured to find 
out the nature of the two springs by a chemical process ; 
and, having ascertained the quantity of volatile parts, he 


boiled next about 700 paunds of the water, for the purpose. 


of discovering their solid and permanent parts, investigated 
them minutely, and upon his return produced a comparative 
table of the compositions of the Caucasian with other mi- 

neral waters. 
Meanwhile doctors Hordinsky and Krushevitch spent the 
whole summer in the use and application of these waters, 
and 
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and in making practical experiments on different individuals 
of both sexes. Having observed their various effects, in va- 
rious diseases, on different constitutions, they successfully 
acquitted themselves of the task imposed upon them, and 
produced their accounts, from which the following particu- 
Jars are extracted : 

The temperature of the hot spring, during-the warmest 
parts of summer, is, in the evening, from 35 to 37 de- 
grees, according to Reaumur’s thermometer. The quan- 
tity discharged in three minutes and fifteen seconds 1s 3580 
pounds, and its weight is equal to that of distilled water 
brought to the strength of a mineral water. It has a smell 
of sulphur, and contains the gases of sulphuric and car- 
bonic acid: after the evaporation of 300 pounds, till the 
vessel was quite dry, there remained 12 ounces 7 drachms 
and 35 grains of solid matter. The water of this spring is 
good for curing eruptions of the skin, intermittent agues, 
scorbutic, chronical, and venereal diseases, dropsy, and long 
standing rheumatism. earee 

The cold spring, according to the same thermometer; ‘has 
at all times 10, degrees of temperature. The weight of its 
water to that of distilled water is in the proportion of 50 to 
30. It is very transparent, has a sharp acrid taste, and a 
smell of carbonic acid, which enters into its composition : 
after the evaporation of 400 pounds, by boiling, there re- 
mained 9 ounces and 14 drachm of solid matter. The ef- 
fect of this water, whether drunk, or only applied exter- 
nally, is very beneficial in chronical rheumatisms, 1 cases 
of general debility occasioned by venereal excesses, in he- 
morrhoids, king’s evil, ring-worms, palsy, internal ob- 
structions, and in all diseases where it is necessary to sti- 
mulate and strengthen the action of the vitals. 

It may be safely affirmed that these waters are equal to 
some of the most celebrated in Europe, and to some are su- 
perior. : 

As the warm spring flows from a great height, and many 
of the patients cannot, therefore, ascend the steep declivity ; 
and as the two bathing-places at the top of the hill, one 
covered and the other open, are not sufficient for the ae- 
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commoedation of the great numbers of sick, and there is no 
conveniency to construct additional accominodation; the 
government resolved to have the water conveyed down, by 
means of pipes, into bathing reservoirs, at the foot of the 

mountain, formed separately for each of the sexes. : 

The cold spring, on account of its low situation, is often 
inundated in rainy seasons, and choked up with mud from the 
adjacent river, which swelling out, in summer time, beyond 
its banks, the bottom was filled with a quantity of chalky 
stones or substances, which, dissolving in the carbonic acid 
of the water, impeded probably its salutary effects. -The 
government, in consequence of this, ordered the fountain to 
be cleared, and the well enclosed with a high wall made of 
stone, to prevent thereby dirt and common water from run- 
ning into it. 

For the purpose of bathing there are to be built several 
covered and separate baths, and also a covered gallery for 
the conveniency of walking in bad weather. 

Near both these springs are established temporary infir- 
maries, under the direction of medical men, and the inspee- 
tion of a commissioner, for the preservation of the general 
order and accommodation. 

For the security of visitors there are patrols of Cossacs 
stationed along the Caucasian line. 

For the greater benefit of the sick there is an experienced 
physician, with an assistant, whose duty it is to observe the 
effects of these waters, and collect all such information, from 
actual experience, as may make, in time, a useful and in- 
structive book, to serve as a guide, both to the patient and 
physician, in every thing that concerns these waters. 

The benefit of these waters is so great, that the govern- 
ment spares no expenses to bring them into such a state 
that they may rival the most eclebrated mineral springs of 
Europe. 

The following is acomparative table of the composition of 
the Caucasian and that of other mineral waters in Europe: 


A Table 
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25s. The Numbers between the Lines denote Grains, 
Apothecary’s Weight. 


Verrz 
sl. Salis |Saliscom-| Magne-}| Calcis } alumi- | Terre | Extract. 
amari. munis. |six salitz.) salite. nosz. | silicez. | resinos. 


ate| Sulphate Muriate | Muriate | Muriate | Alumi- 
ne.| of mag- | of soda. | of mag-| of lime.| nous Silex. 
nésia. earth. 


— | — | | | | | 


A Table showing the Component Parts of the Mineral Waters analysed ly a Chemical Process. 
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The given Quantity of Water is Twenty Pounds, according to Apothecary’s Weight. 
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The Numlers between the Lines denote Grains. 


Magne- Salis ii Terr 
Acidi car- | Gas he-| Calcis | sia aéra-| Ferri | Sodw. | rabilis | Gypsi. | Salis |Saliscom-] Magne-| Calcis } alumi- | Terre | Extract. 
boniei, | patic. | aéram. | aérati. Glauberi amari, | munis. |sixsalite) salite. | nose. | silicem. | resinos. 
Names of the Springs. Sulphu- Carbo- 5 ‘ ; F 
= Carbonic |rised hy-] Carbo- | nate of | Carbo- Sulphate | Sulphate] Sulphate | Muriate| Muriate| Muriate| Alumi- 
acid in cubic} drogen | nate of | magne-| nate of | Soda. | of soda,| of lime.| of mag- | of soda. | of mag-} of lime.) nous Silex, 
inches. ditto. lime. sia. iron. nesia. nesia, earth, 
The warm spring of Constantinohor| 106% S80 | 993 17 10149] 314 | 66,6 156%, | 14 = = = 
Cold ditto - - = - 580 — | 87 193) 534 | 414 277, | 2732 | 234) — = = 
Shwolner well - = = 3463 SN eel eS = = — = _— — 343 | — 
Hambacher spring -  - = 4263 — | 74:3; —= = = = = = — | soz | — 
The waters of Pyrmont (at one-half 
of the quantity) — - = = 600 — | 693 | 674 109: | 242 | 264 ss =, — 
The acid water of Mauritz, in Swit- ‘ 
zerland - - = > S574 = 684 74 — a — 301 — — = = 
‘Those of Shinthnacher = - - |not see ( : oe 
be tained | 182¢ | 40 3436 [284 = = 70% | 268 7 964 |2174 = — = 
Those of Maynbergh - - 160 — /146; | 24 | aL = 60 | 320 — |990 1064 _ _ — ' 
Warm Aaclicr water, in the duke- ; ; 
dom of Ulich - 2 = = 2 | 983] — — j254¢. | — = — 1054.) — — = a 
Bergh acid well - - - 3284 65% |160 — (345 = — | 1053 | 81,%7,/3844 | — = iF Fr 
Canstadt water, in Wirtemberg 2664 — }/igi+ = (hie) —" || 1704 a) = 372 = 6s = — 
Cudovar water, in the county of ei ; y 
Glaiz  - - - = |greatdeal] — [200 240 114% | 3072] — | — | — Str | ea | eae eee 
Bilintz acid spring,in Bohemia - 6734 — | sess | 672, |] — [52029 | sg22} — = Che Se fe = = 1644 
Carlsbad well 5 5 = fie aly ae 97% O7z — |aoas’ 8885 rl ese — ny = a= == me 
Eher’s:acid well, in Bohemia - 3383, | — | 27a, asi 1455 1704.2. 1000 _ _ 10544 | — _— _— -- 
Driburgh well, in Paderborna  - 560 — (1374 44 |962 — | 2333 | 91392 | 57 4b 18 Tie 1 = 
Bilintz large acid well a = 980 | — | 6544 493 = 61042 9122 sl pee 3444 | — Se — | 1544 
Zeishidtz bitter water, in Bohemia 1450, | — | 163, | 455, | — = BOTS 20y% | = | 79 | Som =x 
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XXIII. Experiments wpon the various Species of Cinchona. 
By M. VavaueE iin. 
{Concluded from p. 53.] 


Phenomena presented on a closer Analysis of the Macera- 
tion and Decoction of some Kinds of Cinchona, which 
precipitate neither the Infusion of Tan nor Emetic. 


WD akon kinds of cinchona communicate to cold water a red 
colour, often of a yellowish, and sometimes of a brownish 
cast. The water thus saturated with the soluble part of these 
cinchonas becomes frothy upon agitation, like beer yeast ; 
it has then. a bitter taste, with more or less astringency, ao- 
cording to the kind. 

Left to subside in a close or open vessel, provided it is not 
full, this cinchona water becomes speedily mee and is 
covered with a greenish pellicle. . 

Some of them redden very sensibly turnsole tincture ; 
which indicates the presence of a free acid. 

Alcohol mixed with these infusions of cinchona, in the 
proportion of two parts to one, precipitates from it a grayish ° 
matter, which becomes black upon drying; the liquor is 
then clearer, and of a purer red: this phenomenon an- 
nounces the presence of a mucous matter. 

A small quantity of caustic alkali forms, in such of these 
waters as are acid, a red precipitate inclining to violet; but 
a greater quantity of this re-agent redissolves the matter, 
and gives the liquor more intenseness of colour. 

Submitted to evaporation they become deeper in colour, 
and deposit upon cooling, after having been concentrated, 
a very bitter brown substance, which is easily dissolved in 
alcohol, particularly with the assistance of heat, and which 
water precipitates from it, if the solution is sufficiently con- 
centrated. Water itself redissolves this matter, although it 
abandons it on evaporation; but it requires a far greater 
quantity than when it is accompanied with the other prin- 
ciples of cinchonas: this seems to prove that these same 
principles fayour the solution in water. 
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If we allow the infusions of cinchona to cool several times 
before reducing them to dryness, they deposit upon each 
cooling a matter similar-to that of which we have spoken. 
It was formerly thought that this substance became insoluble 
on its combination with oxygen; but this effect seems to be 
owing to the insufficiency of the water. 

It is this resinous kind of matter which gives to BAtlas 
and their infusions the bitter taste they possess 5 for, if we 
separate the deposits as they are formed, and afterwards di- 
lute the concentrated matter with the same quantity of water, 
the liquor has no longer any thing like the same degree of 
bitterness. Nevertheless, the whole of this substance is not 
separated from the water by this means; the other principles 
of cinchona always retain a tolerably large quantity of it in 
solution. 

But if, after having performed the various operations in 
the manner I have described, we treat with alcohol the in- 
fusions of cinchona reduced inte the form of soft extract, 
and separate the greatest part of the resinous-formed matter, 
there remains nothing but a viscous substance of a brown 
colour, which has hardly any bitter taste, which is com- 
pletely soluble in water, and does not precipitate on cooling. | 

These experiments teach us, that in tbe infusions of these 
kinds of cinchona there are at least two very distinct sub- 
stances; the one bitter and astringent, soluble in alcohol, 
little soluble in water; the other, on the contrary, absolutely 
insoluble in alcohol, very soluble in water, having a sweet 
and mucilaginous taste. 

These substances being without doubt those which act the 

most efficaciously in maladies where cinchona is employed, 
{think it right to explain their properties in detail: I shall 
commence with that which is soluble in alcohol. 

1. This substance, in the dry state, has a brownish red 
colour and an extremely bitter taste. 2. Cold water only 
dissolves a part of it; the rest remains in the form of reddish 
flakes; but if we heat the mixture the latter dissolve also, 
and we obtain a clear liquor of a very deep red, which be- 
comes turbid on cooling, but deposits very little. 

What is remarkable in the manner in which this sub- 

stance 
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Stance acts with water is, that if only a small quantity of 
this fluid is employed, it is entirely dissolved, and furnishes 
a clear liquor; if more water is afterwards added it becomes 
turbid, and latterly becomes clear again upon the addition 
of a still greater quantity of this fluid. 

Tt would seem, according to this, that there is in it an- 
other body, which, when it is concentrated, favours its so- 
lution; and that this body afterwards loses this property upon 
being diluted in water. 

It is this matter which, by separating itself, makes turbid 
such infusions of cinchona as are prepared by heat, as well 
as the macerations evaporated to a certain degree. This is 
what has been designated by chemists under the name of 
resin of cinchona: its solution in water becomes mouldy in 
a few days, and forms a fungus like a solution of gum; 
which proves that it is not a true resin, as this last never 
grows mouldy. 

The aqueous solution of this substance recently prepared, 
and a little concentrated, presented the following effects 
with the different agents mentioned: 

1. With ammonia it coagulates into a thick whitish mat- 
ter, which becomes brown in the air, and hardens consi- 
derably a short time afterwards ; but it becomes soft when 
heated, and assumes the ductility and dirty lustre of turpen- 
tine wrought through the hands. 

2. It produces nearly the same phenomena with the alka- 
line carbonates. 

3. The ordinary acids produce no sensible change upon 
it; the oxymuriatic acid makes it yellow, without producing 
any precipitate; but if we afterwards mix ammonia with it, 
there is a grayish white precipitate formed, which is light 
and flaky. 

4. The solution of animal gelatine does not precipitate it 
at all; the infusion of these kinds of cinckona, however, 
precipitates the solution of animal glue: the principle which 
produces this effect must therefore be altered during the eva- 
poration, 

5. The muriate of iron, or any other ferruginous salt, pro- 

' 14 duces. 
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duces in it a deep green colour, and soon afterwards a pre- 
cipitate of the same shade. 

6. Emetic, or antimoniated tartrite of potash, forms no 
precipitate in it. This substance, therefore, is not the same 
as that which precipitates this metallic salt, in the infusions 
of certain kinds of einchona. 

7. Lastly, it reddens very sensibly turnsole tmeture. 

The acidity of this substance, and the precipitation pro- 
duced by the alkalis in its concentrated solution, made me 
suppose that it was indebted for a part of its solubility to 
the presence of the free acid which accompanies it: this 
seems to me to be’ founded upon its having been onee sepa- 
rated by an alkali, washed and dried, and therefore not 
longer soluble in water, except in a very small proportion. 

In order to acquire a greater degree of certainty upon this 
substance, I put some of it into water acidulated by different 
acids, and J saw that in fact it dissolved with facility, and 
that its solutions resumed_a bitter taste, similar to that which 
it had before having been precipitated by the alkalis. 

I remarked that this substance retained, on being preci- 
pitated, a portion of the alkalis employed for this purpose ; 
at least, the following experiment seems to prove it. After 
having precipitated it from its aqueous solution by ammonia, 
and washed it in a great quantity of water, I mixed with it 
some caustic potash, which immediately developed an ‘ex- 
tremely sensible ammmoniacal smell, which it did not pro- 
duce before having been precipitated by this alkali. 

Tt is therefore evident that this substance is combined with 
a portion of ammonia, which serves to precipitate it from 
its solution; at least, that the acid which accompanies it 
naturally, only forms with this alkali an insoluble salt, and 
mixes with the resinous matter ; which seems very little pro- 
bable. 

It would seem, according to these properties, that this 
substance sometimes performs the part of an acid and some- 
times that of an alkali, since it unites with those two kinds 
of substances by neutralizing a part of their properties. 

‘Tf, after having precipitated this matter by the alkalis, 
; we 
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we add an excess of these re-agents, it is redissolved, and 
the liquor which results from it has a reddish brown colour. 

The solubility of this substance in alcohol singularly in- 
creases on the application of heat. When this solvent is 
saturated with it, it has a reddish brown colour and an ex- 
tremely bitter taste. The addition of water precipitates from 
it abundantly a precipitate of a fine red colour, slightly in- 
clining to pink. This alcoholic solution, exposed to the air 
in an open vessel, crystallizes in needles in the manner of a 
salt. 

The alcoholic solution, thus precipitated by water, retains 
2 portion of the matter, which preserves to it a pink colour 
and a sensibly bitter taste. It deposits this substance, in the 
form of scales, of a reddish brown colour, by spontaneous 
“evaporation. 

The principle of cinchona insoluble in alcohol, dissolved 
in water, filtered and abandoned to a spontaneous evapora- 
tion in a warm place, thickens like a kind of syrup, and cry- 
stallizes in the form of laminz, sometimes hexaédral, some- 
times rhomboidal, and sometimes square, and slightly co- 
Aoured of a reddish brown: there always remains a portion of 
thick liquor, which never crystallizes completely, and which 
must be separated from it by decantation. 

By successive solutions and crystallizations this salt may 
be obtained white and pure: T shall explain its properties 
a little lower down. As to the substance which does not 
erystallize, and which remains in the form of a mother wa- 
ter, it presented to me all the characters of a mucilaginous 
matter, in which there always remains a small quantity of 
the salt I have mentioned, and which it is impossible to se- 
parate from it by crystallization. 


Action of the Acids upon the Residues of Cinchona exhausted 
hy successive Washings. 

The cinchonas in question, exhausted by water, still fur- 
nish something to the acids. They act almost nearly in the 
same manner, 7. e. their effect is confined to a simple solu- 
tion, without producing any sensible change in the nature 
of the principles of cinchonas. 

I ought 
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I ought to sav, however, that if cinchona be reduced to a 
fine powder, and repeatedly exposed to the action of alcohol 
assisted by heat, there remains littie for the acids to do. The 
substance extracted from cinchona by the acids 1s, to all ap- 
pearances, of the same nature as that which is dissolved in 
alcohol; as I shall soon explain. 

The nitric acid acquires by this combination a colour in- 
clining to red, sometimes orange: but these shades vary 
much in intensity, according to the concentration of the 
acid; they change to the yellow so much the more as the 
acid is more concentrated. The nitric acid by this com- 
bination loses much of its acidity, at least the taste seems to 
announce this; it is true that this acid dissolves at the same 
time a certain quantity of lime, which the oxalate of am- 
monia demonstrateg, and this substance contributes its ‘share 
in neutralizing it. 

If we pour into this nitric solution saturated carbonate of 
potash, a precipitate of a fine red colour is formed; but if 
we employ the common carbonate, and an excess of it Is 
added, the colour of the precipitate changes to violet, purple, 
ot blue. Thus the alkalis have the property of changing 
into blue the colour of these kinds of cinchonas, which is 
red in its nature. 

The metallic solutions form there also precipitates va- 
riously coloured, and more or less considerable as the nitric 
acid contains more or less vegetable matter; but, on sa- 
turating the excess of acid, the metallic salts then pro-. 
duce very abundant precipitates, and the liquor is disco- 
loured. 

1. The solution of muriate of tin occasions a wt or flesh- 
coloured precipitate. 

2. That of sulphate of iron, a grayish precipitate. 

3. That of copper, a chestnut- -brown precipitate. 

4. The sulphate of titanium, assisted by a little carbonate 
of soda, formed in the nitric solution of cinchona au orange 
red precipitate, analogous in its shade to that which gall- 
nuts produce in the solutions of this metal. 

5. Alum causes no change in the acid solution of cin; 

3 chona ; 
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chona; but with the assistance of a little alkali, alumine car- 
ries of with it the colouring part, and the liquor loses its 
colour. . 

In the countries which produce these cinchonas a very 
fine and durable chestnut red colour may be extracted from 
their barks for dyeing cotton and wool: this colour changes 
to pink with soap and water. . 


Action of the Sulphuric and Muriatic Acids upon the 
Residues of Cinchona. 


These acids diluted in water dissolve the resin-formed 
matter of these cinchonas, and saturate themselves with it, 
like the nitric acid. The colour they acquire by this com- 
bination inclines less to the yellow than that of the nitric 
acid; it is always of a more decided red. 

The precipitates which the alkaline carbonates form in 
these solutions are also of a pure red; and an excess of these 
alkaline salts causes the precipitate to pass to a more decided 
blue colour. : 

The residyes of cinchona seem to contain a great quantity 
of lime; at least, the sulphuric acid in which they are in- 
fused furnishes, upon: spontancous evaporation, plenty of 
sulphate of lime. 

According to the action of the acids upon the resinous 
matter of these species of cinchona, if we could one day 
demonstrate that this substance is the only one in cinchona 
which has a febrifuge property, it will be evident that the 
medicine might derive from this bark many more advan- 
tages in the cure of intermittent and ataxic fevers, by uniting 
with it the acids or wine. In fact, as we have seen above, 
water only extracts from cinchona, particularly when it is 
not bruised, a very small quantity of resinous matter, of 
which even the greatest part is precipitated upon cooling. 
But by this method it is certain, that from a great quantity 
of cinchona we can extract but a very small part of the fe- 
brifuge principle, which, being divided among a great quan- 
tity of water, does not, of course, produce the same effect 
jt would do if more concentrated. 


For 
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For a long time it has been known that the essential salt 
of cinchona has not in fevers an action proportioned to 
that of the quantity of cinchona in powder from which it 
has been extracted; which proves that there remains in the 
refuse something useful in the cure of fevers. 

In my opinion J think that, to the present moment, a 
method has been pursued for the preparation of the essential 
salt of cinchona, quite the reverse of the proper process. 
When an infusion of cinchona is made, it is evaporated to 
a certain degree and cooled, in order to deposit a precipt- 
tate; the resinous deposit, which had been formed while 
cooling, is then separated: this is repeated until the liquor 
is no longer turbid, and has only a pale yellow colour: it is 
then dried upon plates placed in ovens. By performing the 
operation in this manner, a very small quantity of resinous 
matter only remains in the water, with a gum and a salt with 
a base of lime, the efficacy of which in the cure of fevers. is 
very doubtful. 


Comparative Examination of the Resin of these Cinchonas 
with the other known Vegetable Substances. 


Does there exist in the vegetable kingdom any immediate 
principle to which we may ae the latter? Should we class 
it among the resins, as hitherto donc? It is true, that for- 
merly chemists and apothecaries united together under this 
genus so many species of substances, that we might still class 
the one in question among them, if we did not narrowly re- 
flect upon some of its peculiar properties; but upon apply- 
ing the name of resin to such substances as truly deserve it, 
those of cinchona and of many other vegetables ought to 
be separated from the resins properly so called. 

Tf the resinous matter of these cinchonas resembles the 
resins by its solubility in alcohol, it is different from it by 
its solubility in water, in the acids, the alkalis, and partt- 
cularly by its property of precipitating the metallic salts, 
and of attaching itself firmly to cloths. I think, therefore, 
that we ought to regard this substance as a particular vege- 
table principle, of which chemists have not yet known the 

properties. 
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properties. This principle is not identically the same in all 
cinchonas ; it differs in those which precipitate the infusion 
of tan and emetic, and in those which precipitate glue only. 

It is probable that it is a very analogous principle which 
most commonly gives vegetables their bitter taste. 

The Properties of Cinchona resumed. 

1. We may divide, the different species of cinchonas into 
three sections, relative to their chemical! properties. 

In the first we comprise all those which precipitate tan- 
nin, and do not precipitate animal gelatine. 

In the second we include the cinchonas which precipitate 
animal gelatine and do not precipitate tannin. 

in the third we class those which precipitate at the same 
time tannin, animal gelatine, and emetic. 

2. We may conjecture, with every appearance of proba- 
bility, that every vegetable substance which does not possess 
at least one of the properties above indicated will not be a 
febrifuge ; and it is probable, also, that the more of these 
properties is possessed by cinchona and other vegetable sub- 
stances, the more remarkable will their febrifuge properties be. 

3. The property of precipitating tannin not being common 
to all the cinchonas, it is not from that exclusively they de-. 
rive their febrifuge virtue, since there are several of them 
which do not precipitate it, and which yet cure fevers. 

4. It would seem, however, that the principle which pre- 
cipitates the infusion of oak bark and gall-nuts is a febri- 
fuge ; because in general it is acknowledged in medicine that 
the kinds which produce this effect are best: 

5. On the other hand, the cinchonas which do not preci- 


_ pitate the infusion of tan nor gall-nuts being febrifuge, it 


may be concluded that the principle in virtue of which these 
precipitations were formed is not the only one in cinchonas 
which cures fever. 

6. The principle which precipitates the infusion of tan 
and gall-nuts, is of a brown colour and of a bitter taste: it 
is less soluble in water than in alcohol: it also precipitates 
emetic, but not glue. It has some analogies with the re- 
sinous bodies, although it furnishes ammonia on distillation. 

7. It 
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7. It'seems that it is to the tannin of oak bark and of 
gall-nuts that this principle joins, in order to form the pre- 
cipitates which it occasions in the infusion of these sub- 
stances: nevertheless, this principle existing in some species 
of cinchonas which precipitate glue at the same time, it re- 
mains doubtful if it truly unites to the tannin of the infusion 
of oak bark, or that the principle of the other kinds of cin- 
chona which precipitate glue is true tannin. . 

8. But it must necessarily happen that the one or other of 
these suppositions is true, since the infusions of these two 
kinds of cinchonas mutually precipitate each other. 

9. The principle which in some kinds of cinchonas pre- 
cipitates glue, has a bitter and astringent taste: it is more 
soluble in water than that which in other kinds precipitates 
the infusion of tan: it is also soluble in alcohol, and does 
not precipitate emetic. 

10. It would seem that the substance which precipitates 
infusion of tan is the same which decomposes emetic. 

Thus from all these doubts there remains much more to 
do before we can exactly ascertain the effective principle or 
principles of ¢inchonas in the cure of fevers. It is to be 
hoped, that through time, and in consequence of assiduous - 
labour, we shall be able to resolve this important question. 


Analysis of the Salt of Cinchona. 


M. Deschamps junior, apothecary at Lyons, is the first 
who, to my knowledge, announced the presence of a par- 
ticular salt in cinchona, which ought not to be confounded 
with the essential salt-of cinchona, which contains at the 
same time both resin and mucilage; but M. Deschamps 
having only described some physical properties of this salt, 
I thought it right to analyse it, in order to ascertain the na- 
ture and proportions of its principles. In another place I 
have explained how this salt of cinchona may be obtained, 
and what processes ought to-be emploved in order to purify 
it: I-shall therefore now confine myself to a simple detail of 
its Sree . 

» This salt as white ;. it crystallizes in, square_lamine, 
: sometimes 
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sometimes rhomboidal, or with the solid angles truncated : 
these laminz are also often united in groups. 

2. It has hardly any taste, and is flexible under the teeth, 

3. It requires about five parts of water, at JO degrees, in 
order to dissolve it. 

4. It swells, when heated, nearly like tartar, of which it 
has the smell ; it leaves a grayish residue, which dissolves in 
the acids with effervescence, and which is only a mixture 
of carbonate of lime and charcoal. 

5. Its solution does. not alter turnsole tincture ; and it is 
entirely insoluble in alcohol. 

6. The fixed alkalis, both caustic and dnlbiarlataes aeaewne 
pose it, and precipitate from it pure or carbonated Jime. 

7. Ammonia does not produce the decomposition of its 
which proves that this acid has a stronger affinity for lime. 

8. The sulphuric and oxalic acids form, with its solution a 
little concentrated, two precipitates, which are in the one 
case sulphate of lime, and in the other an oxalate with the 
same base. 

g. It causes no apparent alteration in the solution of ace- 
tate of lead, nor in that of nitrate of silver. 

10. Concentrated sulphuric acid, poured upon this salt 
reduced to powder, blackens' it slightly; but there are no 
pungent vapours liberated from it, as from the acetates, 

11, ‘What is remarkable is, that the infusion of tan and 
of some kinds of cinchonas, that of Santa-Fé for instanee, 
produces a flaky yellow precipitate in the solution of this salt. 
The various phenomena caused by these experiments an- 
nouncing that this salt is formed of a-vegetable acid and 
lime, in order to decompose it and have the acid isolated 

I made use of oxalic acid, which, as we know, is that which 
renders lime most insoluble by its combination with it. 

I proceeded in the following manner :—I dissolved, in the 
necessary quantity of water, 100 parts of this salt; I after- 
wards poured into the liquor, at different times, until there 
was no more precipitate formed, a solution of oxalic acid, 
the weight of which was known to me: it required 22 parts 
of oxalic acid to precipitate all the lime, and yet lonly found 
27 parts of dry precipitate. 

Vol. 27. No, 106. March 1807. K This 
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This proves that the oxalic acid employed contained about 
half its weight of the water of crystallization, and that the 
salt of cinchona only contains a small quantity of lime; be- 
cause in 27 parts of oxalate of lime there is more than 15 
parts of this earth. 

After having thus separated the lime from this salt by the 
oxalic acid, I allowed the liquor to evaporate spontaneously 
in the air: it was reduced to the form of a very thick syrup, 

without giving any sign of crystallization for more than 
eight days; but baving stirred it with a piece of glass, in order 
to extract a part of it, which I intended to submit to a trial, 
I was astonished to find, some minutes afterwards, that the 
liquor was crystallized into a hard mass, formed of a great 
quantity of divergent laminz from several very distinct cen- 
tres of crystallization. 

It was of a slight brown colour; its taste was extremely 
acid and a little bitter, because the ‘salt of cinchona I em- 
ployed had not been perfectly purified. ) 

I shall, however, detail the properties which T- recognised 
in this acid: IT cannot give long ‘details’ upon this subject, 
because I had only a very small quantity of ‘salt of cinchona 
at my command; I think, however; I examined it suffi- 
ciently to be conyinced that itis a peculiar acid hitherto 
unknown. 

In its state of crystallization it sti a very acid and a bit- 
terish taste, as I have said. above. 

Ji is perfectly well preserved in the open air; and it is 
neither deliquescent nor efflorescent. y 

Placed upon live coals, it melts very quickly, boils up, 
becomes black, exhales pungent white vapours, and leaves 
but a very slight charry residue. 

Tt forms, with the alkalis and the earths, soluble and cry- 
stallizable salts. 

It does not precipitate the nitrates of silver, mercury, or 
lead, as most of the other vegetable acids do.” 

It can no longer be doubted that this acid is quite n new to 
us: on reAleutinng on the specific characters of the other ve- 
getable acids kbodens we shall find that not one of them 
unites all the properties of the above. 


In 
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In fact, oxalic acid forms a salt insoluble with lime, and, 
besides, decomposes the combination of this earth with the 
acid of cinchona. 

The citric and tartareous acids also form an insoluble 
combination with lime, and decompose the acetate of lead. 

The malic acid does not crystallize, and precipitates the 
acetate of lead. 

The benzoic acid is not very soluble in cold stay and 
volatilizes without decomposition. 

The gallic acid ts also very little soluble in cold water, and 
blackens the solution of iron. 

It has some similarity to the acetous acid by the solubility 
of its combinations; but the acetous acid does not erystal- 
lize, and volatilizes without undergoing any alteration. 

I shall not mention the camphoric, suberic, and succinic 
acids, because they have no analogy with the one in ques- 
tion. { 

We must conclude, therefore, that this acid is truly dif- 
ferent from all those which are known; and we ought to 
give the name of kinic acid to it, from the word cinchona, 
until we are able to give it a better. 

It is to this acid, united with lime, that the physicians of 
Lyons, according to M. Deschamps, have attributed the fe- 
brifuge virtues of cinchona; they maintain that no inter- 
mittent fever can resist two doses of this salt, of 36 grains 
each. 

If this assertion were eee we could easily conceive how 
adrachm of this salt could cure an intermittent fever, be- 
cause this quantity represents at least five or six ounces of 
common gray cinchona. 

I would not directly deny the result thus announced’by 
learned and respectable men; but I think myself warranted 
in starting some doubts on the subject. “In the first place, 
before it deserves implicit confidence, the experiment ought 
to be repeated a great number of times, and the success ought 
to be constant; for it often happens that effects are attri- 
buted to medicines, which belong to nature alone. In me- 
dicine; more than in any other branch of philosophy, it is 

K 2 difficult 
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difficult to unravel with certitude the causes which operate 
to perform an alteration in the state of health or disease. 

On the one hand, physicians have learned, by a long ex- 
perience, that infusions and extracts of cinchona, prepared 
after the Garaye process, do not produce in any degree, in 
fevers, effects proportioned to the quantities of cinchona 
from which they have been made; and yet these preparations 
contain the salt im question. 

We know also that alcoholic tinctures of cinchona, in 
which the salt of M. Deschamps does not exist, since it is 
insoluble in this menstruum, nevertheless cure intermittent | 
fevers. 

There are, besides, cinchonas which contain infinitely 
small quantities of this salt only; and there are vegetables 
which do not contain it at all, and yet they cure fevers. It is 
not without reason, therefore, that I offer my doubts on this 
subject; and if it has sometimes happened that this salt has 
cured fevers, we may ‘suppose that it was not perfectly freed’ 
from the bitter principle which it forcibly retains. 

‘To conclude: it is very desirable that physicians should, 
occupy themselves with ascertaining this question by means 
of actual experiments: if results are obtained similar to those 
of the Lyons physictans, it will be a discovery of great im- 
portance to mankind. 


ut . . . ~ 
XXIV. On reclaiming Waste Lands: By Mr. Joun 
W AGSTAFFE *, 
GENTLEMEN, Norwich, June 27, 1801. 


As your influence for the inclosure of waste land is con- 
fessed, and, I conceive, extending within the scope of your 
society, and it should now seem on the eve of a parliamen- 
tary encouragement, I ask leave to recite an experiment I 
made on a portion of land of as obvious sterility as perhaps 
‘any present waste within the western counties. ° 

This was an acclivity which had not been cultivated withia 


* From Letters and Papers of the Bath Agricultural Society, vol. x. 
memory ; 
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memory ; and at the foot of it a various tract, gravelly and 
moory, broken into hollow spaces, in which waters rested 
during the summer months, which waters were covered with 
most = the aquatic pla ats native to stagnant pools. My 
predecessor in possession of those watery wastes, during a 
summer drought fed their interstices with sheep, which be- 
came dime: and. many of them rotten.: 

The mode I pursued was, as much as might be, tovextract 
the weeds, roots, and sediment ; Jay them in heaps as a pre- 
paration of manure measurably to replace and fertilize tle 
barren sands and gravel, brought from the heights to fillup 
these hollows. I then opened ties raised their sides with 
sand and gravel, and on them planted large cuttings of pop- 
Jars and willows. The ditching dialed the soil, and the 
materials from the heights ised this swamp to the proper 
condition of meadow. The upland I inclosed with thorns 
on a willow ley *, and within the banks inlaid them with 
seedling trees and forest; divers of the former have been 
taken down for use, and some of the aquatic cuttings are 
grown to a timber measure; while the several subdivisicns, 
meadow and upland, have been cultivated, and borne every 
species of grain and herbage, confessedly upon an equality 
with the long-tillaged circumjacent fields. By a process 
thus pursued, of which I have presumed to adduce this ex- 
ample, the numerous millions of waste acres which yet dis- 
figure our nation, may, and will become, the seasons favour- 
ing, under your and your compatriots’ encouragement, a 
widely-extended garden, replete with every useful production 
congenial fo our climate; and the boundary of its fields 
fenced with faster-thriving trees, and more abundant in 
number than the present Kee tracts of forest produce, pro- 
vide for generations yet to come an increase of those neces- 
sary timbers that have given this island an intercourse with 
the inhabitants of every maritime clime, and an acknow- 
ledged superiority in the commercial world, which probably 
it would not have obtained but from the indigenous growth 
of these not sufficiently valued timbers. Although your ex~ 


* A willow fence in this situation has the appearance of improbability, but 


it is yet improving, 
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tended encouragements have much increased them by mul+ 
tiplied plantations, yet their growth may be indefinitely en- 
larged by an encouragement for their acorn seed to be placed 
‘ jn every raised bank, or their seedlings planted in every new- 
formed hedge-row; which most efficaciously might be en- 
forced by parliament as a conditional obligation on all to 
whom they are assigned, under the statute of a national in- 
closure. But as every seminary of oaks must be referable 
to a distant posterity, it becomes worthy of every present 
planter in the interior of his hedge-rows to have large cut- 
tings of poplar* and willow +, and an intermixture with 
young trees of. the resinous tribe. Those I have already 
known may be taken down as timber during the life of the 
planter, and as early as the inlays are grown to afford shelter 
and shade to the herd and the flock that occasionally feed 
within their inclosures. I may just add, the fall of the au- 
tumnal leaf with the manure of the depasturing cattle may 
continue the fertility of these fields without extraneous aid ; 
and, where not readily procurable, I may further add, that 
in the latter end of the autumn of 1799 I procured turves 
from different wastes, reserved them on a gravel walk, and 
thereon dibbled wheat, almost every grain of which suc- 
~ ceeded, branched into divers stems, which severally hore a 
full and perfect grain. In the autumn of 1800 t I repeated 


* Of poplars, the Nigra, Alla, and Hybridum; this latter hath not, I con- 
ceive, found its way into any systematical arrangement of plants, and in course 
has not received any specific character. The name assigned it is on the opi- 
nion of a gentleman well acquainted with botanic distinction, who conceives 
it to be a variety, perhaps of the two former. 1 may speak from an enlarging 
experience, that it is a handsome and fast growing tree, multiplies itself di- 
stinctly from its roots, while its cuttings take with nearly equal facility as the 
two former. 

+ Pentandria (laurel-leaved), 4Amygdalina (almond leaf), Alla (common 
gray leaf). ‘These three species ] know, or presume, on the progress the first 
has already made, that they will severally grow to a timber bulk. The pro- 
spective diversity of contrasted foliage can perhaps be not better exemplified 
than in the vivid green of the laurel willow and the hoary leaf of the white 
poplar. 

$ There isan average of four large ears to every grain dibbled, now in full 
flower, which conveys an expectation of more than an hundred fold increase, 
the actual increase of the preceding year. These turves or flags have received 
no aid from the manure, or any artificial watering, 
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the trial, which at this instant'is as promising as the other 
proved, The early spring of this year, 1801, I practised the 
same mode with tares, pease, oats, and barley, which se- 
verally are promising, I bring forward these experiments 
to show, that generally every waste may be rendered produc- 
tive by the first.simple operation of the plough, and thereby 
supersede the long process pursued by many; call forth to 
the earliest diac cxiest the unprofitable wastes of the king- 
dom; and hence, as far as human foresight can discover, 
prevent such a sensible scarcity as most. of our provinces 
have recently felt. And again, under the blessing of Pro-> 
vidence, witness a competency for ourselves, and a surplus 
for other nations; and thence be commercially beneficial to 
a rdarge portion of mankind. 
Tam, with sincere regard, 
Your respectful friend, 

Joun WaGSTAFFE. 

To the Socicty. 


‘ 
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XXV. On the Advantages of the Use of Oxen and Neat : 
Cattle in Husbandry. By Lord SomERvituE*, 


‘SIR, London, Dee. 8, 1204. 
Bos will have the goodness to express to the Bath Society 
my regret that I cannot attend its ibaa meeting, as 
was my intention. 

On the subject of my claim to the premium for a change 
of sheep stock, &c. I have only to observe, that it;pwas made 
at a period the most unfavourable to stock, when distress 
for keep of all sorts was greater than I have ever known; and 
that whether the premium be adjudged or not to me, I shall 
ever consider the favourable reception it met from the com- 
mittee to which it was referred, the able essays which it pro- 
duced, and the recommendation which this committee,@nu- 
merously attended, has unanimously given to this general 
meeting that it should be awarded, together with the proots 
since produced, as decisive on this important question. 


* From Letters and Papers of the Bath Agricultural Society, vol. x. 


I K4 The 


~ 
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The return of my year’s labour with oxen was made out 
for theyear 1803, because, the year 1804 not being expired, 
to have made it without the amendment, since resolved on, 
would have been a palpable error. I now comply with the 
repeated and earnest wishes of the society, in presenting this 
statement for its inspection. 

Uuprepared as I was, it would have been impossible to have 
done it with that degree of accuracy which I shall adhere to 
in any statement of serious import to the public; but the 
rules which govern the proceedings of the Bath Society al- 
lowing me time to examine my own books, and to obtain 
replies to certain needful questions, I have great pleasure in 
stating that the following report is now presented to the so- 
ciety in substance, I trust, correct. In that part of the state- 
ment which reduces the halling and carting of manure to be 
equal to a given number of acres ploughed, I have pro- 
fited by the kind assistance of Mr. Paul and Mr. Gordon 
Grey. 

No land ploughed with horses, save part of one acre, as 


a trial. é ‘ 
No. of Acres. 
Forty-four acres of ley ground broke up - 44 
Fifty ditto of spring corn, two earths, scarified 
and dragged, equal tol} earth more , - 170 


Sixty ditto of turnips, at three earths, culti- 
vated, or scarified and dragged, equal to 


11 earth - - - = OFF 
Twenty-two ditto pease, at one earth, and broad- 
cast dragged, part of it drilled - - 26 


Fifty-seven acres of wheat, 32 acres on one 
earth, once dragged, and twenty-five of heavier 
land, twice ploughed and twice dragged - 193 
Twenty-nine ditto of ley hn broke up to ~ 
December 1st - - - - 99 
Three ditto of beans, seven ditto winter vetches, 
two ditto potatoes, cultivating, dragging, &c. 17 


Carried forwards 680 
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Brought over 680 
Lime carried and * butted” * over the land, 
160 butts, equal to two acres work, being (120 Halling. 
a large proportion of 1920 hogsheads, or { 125 Butting* 
9600 bushels of lime ; 
Twenty-five acres of the turnip land dunged, 
equal to - - - = 303 


——— 


Total — 955i 

Hay harvest, corn harvest, corn to market, halling of 
timber, &c. &c. not easily calculated, but still to be allowed 
for, probably amounting to Allowing for three- 
year-old steers ninety acres, and eight half days work of 
two two-year-old bulls, worked occasionally with the steers 
for the purpose of keeping them quiet; allowing also as 
above, the hay harvest, &c. not brought to account ; it will 
appear that the labour of the twelve oxen throughout the year 
will amount to, if not exceed, one thousand acres. 

The average amount of our labour is two acres of ley 
ground per day, and fallowing and stirring more than two 
acres; but the second cross ploughing, or earth, somewhat 
less. Our teams consist of four oxen, aman, and a boy, to 
each double-furrow plough, and to each four-wheel wag- 
gon. Our ploughing in general very deep, and our fields 
small, not exceeding 41 acres each on the average. These 
two circumstances are to be duly considered as adding ma- 
terially to the labour. The working stock consists of six- 
teen steers and oxen, two bulls, and three light horses, viz. 
six five-year-old oxen, six four-year-old steers, and four 
three-year-old ditto. They are fresh growing stock, and 
are regularly turned out to graze, after the barley sowing, at 
six years old. The whole object aimed at is to carry on our 
course of crops on the most speedy and. vigorous system, 
but without injury to the growth of the stock. 

It is evident-‘that my labour, severe as it long has been, 
cannot be found to injure the health or growth of the stock: 


® Butting. The lime being mixed with the foreheads or headlands round 
the hedges of the field, is from thence carried in implements called butte, 
bodily over the land,—a laborious but good management, 
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the exhibition of my oxen annually, within ten months 
grazing from the time they are turned out of work, will 
fully exemplify this important fact. This was in great part 
my object in establishing the Barbican cattle show; and, if 
I may be allowed to say so, the effect already produced, 
more especially in countries where oxen were held in disre- 
pute as animals of labour, has exceeded my most sanguine 
expectations. That our crops are worked-in so expeditiously 
as to amaze those who contend for horse labour only, ¢an- 


not be denied ; in proof of which, fifty-seven acres of wheat - 


were this autumn ploughed, sown, and ‘manured in a com~ 
plete manner, according to the usage of the country, within 
three weeks, although the weather was unfavourable, and 
the land worked close and heavy. The last nine acres were 
ploughed, sown, dragged, and harrowed, in one day. In 
obedience to the wishes of the society, I present them with 
this statement; but I wave all claim to a premium. If, 
however, in the ordinary course of business, any man in 
this kingdom shall be found to have done more at a less 
cost, I shall consider myself as having trespassed unwor- 
thily on the notice of this society. It is fitting to add, that 
in twenty years labour I have not lost one ox or steer, or 
ever broke a yoke or pair by sickness, death, or accident. 
And I may further add, that so far from incurring any loss 
of value from working cattle after their full growth, as is 
supposed to be the case with horses, amounting to 25 per 


cent. or more, my own experience, and the concurring opi-. 


nion of the committee sent to examine our stock in the 
month of June last, warrant me in declaring, that working 
cattle, from three to six years of age, do actually gain at the 
rate of. 20 per cent. yearly; the loss in my own case, in 
twenty years, being nothing ! 

The premium now in question, haying distinctly waved 
my claim to it, will probably be awarded to Mr, Billings- 
ley; and it gives me sincere pleasure that it should be be- 
stowed on him. He has been a most strenuous and suc- 
cessful advocate for the labour of oxen, and is well aware 
of its extreme importance. Mr. Billingsley has accomplished 
a measure hitherto untried, namely, to set out his ploughing 


by the acre, and to apply one teain of oxen, full grown, with 
two 
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two to assist, in all eight oxen, to constant plough-labour, 
every day in the year that it was possible for them to work. 
I consider the attempt of such consequence to the landed 
interest, so momentous an illustration of the powers of these 
superior animals in labour, that I beg leave here to offer him 
my sincere thanks; and I have the honour to be, 

With all respect to the Society, &c. &c. 
To the Secretary. _ SOMERVILLE, 


XXVI. Practical Statement on the former Sulject, with 
Claim of Premium. ‘By Joun Biuuincstey, Esq.* 


Tue claimant states, that his servant Esau Green has on a 
farm of eight hundred acres, the soil of which is of a middling 
texture, ploughed and harrowed, with a team of six oxen 
and a double-furrow plough, the following acres of land, 
statute-measure, between the Ist day of January and the 


Ist of December, 1804, viz. 
Acres. 


56 of oat stubble. 
62 of turnips for oats. 
68 of ley. 
68 of ley cross-ploughed for a fallow. 
100 of fallow, for the purpose of being cleaned after a 
slovenly tenant. 
9 of vetches. 
12 of vetches folded off, and sown with wheat. 


385 acres ploughed in eleven months, 


56 of oat stubble. 

62 of turnip sown to Oats. 
14 of ley. 

80 of fallow. 

48 of cross-ploughed ley, 
19 of vetches. 

12 of wheat, 


ee 


291 acres harrowed in the same eleven months. 


* From Letters and Papers of the Bath Agricultural Society, vol. x, 


The 
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The claimant further states, that no possible error can 
have crept into this statement. No other team being em- 
ployed in the tillage of this farm, and the plonghman being 
paid by ¢he acre. Nor can any doubt arise respecting the 
size of the acres, as it is well known that lands newly in- 
closed are set out statute-measure. 

The oxen employed were home-bred, of the long-horned 
race, and were purchased last year of one of the claimant’s 
tenants, at the price of 14/. each. Four of them were six 
years old, and four four years old. 

Though eight oxen were kept, six only were worked at a 
time. The other two were changed as occasion required, at 
the will of the ploughman. These oxen are in no respect 
injured by their labour, and are now in good working order. 

The ploughman and driver were paid 1s. 4d. per acre for 
ploughing, and 6d. per acre for harrowing ; and in this was 
included all necessary attendance on cattle at all times and 
seasons. 

The depth of ploughing from 3 to 5 inches. 
The breadth of ditto —‘ from 7 to 10 inches. 

As the harrowing was all performed with six oxen, draw- 
ing very heavy and long-tined harrows, (provincially called 
drags) and in many fields two bouts in a place, it will not 
be unfair to estimate ¢wvo harrowings as equal to one plough- 
ing; and in proof of this comparison it may be observed, 
that the double plough will turn two acres and a half in 
eight hours, which are half as much as six oxen can harrow 
in the same time. 

Presuming that no solid objection can be brought to the 
foregoing statement, it may be satisfactory to the socicty to 
see the debtor and creditor side of the account, methodically 
arranged, so as to ascertain the cost both of the ploughing 
and harrowing per acre, statute-measure. 


DEBTOR. 
Eight Working Oxen, from Jan. 1st to Dec. 1st, 1804. 
To 24lb. of hay per week, consumed between £.. 5s. d. 
Jan. 1 and May 12, when they were turned 
to grass, at 2/.10s. —- - - - 4710 0 
To 
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sop! UE ayesinads 

Brought over - - 47 10 O 

To 24 weeks’ keep at grass, at3s.eachox - 28 16 0 
To 6 tons of hay, between Oct. 1 and Dec. 1, 


when at grass» - - - - - 15 0 0 
To repair of yokes and bows - - - 018 0 
To wear of plough and dressing shares, mending ‘ 

chains, &c. - - - - - =) 4 IDspong 
To cash paid Esau: Green for ploughing 385 

acres in eleven months, at 1s. 4d. - #0 25 134 
To cash for harrowing 291 acres, at6d. © - 7 5° 6 

) £129 16 4 

N.B.. This price per acre includes driyer and attendance, 

CREDITOR. 
By 385 acres ploughed, at4s.10jd. —- - 93 810 
By 291 acres harrowed, at.2s. 6d. - so) ENS a ee 6 


£129 16 4 

If this had been lett by hire, it would not have been taken 
by any neighbouring farmer at less than 8s. per acre plough- 
ing, and 4s, per acre harrowing. 

If the harrowing of two acres be admitted as equal to 
ploughing one, it follows that the work done by these oxen, 
(caparisoned in the old-fashioned way with yokes and bows) 
is equal to the ploughing of 530 acres in eleven months, or 
578 acres in a year. 

It may naturally be supposed, that on so elevated and 
exposed a hill as that of Mendip many interruptions to 
tillage work must occur in the course of a year, notwith- 
standing which the man’s earnings (driver included) amount 
to 14s. per week nearly ; to which must be added sundry 
work in the time of harvest, (after his day’s work at plough- 
ing) and other occasional labour, amounting to the average 
of 2s. per week, constituting altogether the receipt of 135, 
per week for himself, and 35. per week for his boy. 

In conducting this experiment the claimant has sedu- 
lously guarded his mind against all bias and partiality, being 

4 desirous 


tT ie Notices respecting New Books. 


desirous of getting at the truth by the most accurate inves- 
tigation: and he has no doubt that the statement of work 
performed under the direction of a noble lord (the rival can- 
didate for this premium) will lead to the same conclusions, 
and rescue this most useful animal from that degraded state 
of inferiority in which he has unjustly been classed. 

At midsummer Jast the claimant had not the mast distant 
idea 6f starting as a candidate ; and since that time he has 
in no way whatever stimulated the ploughman to extraord?- 
mary exertion. ‘ 

In letting his tillagé labour by contract he has not de- 
parted from the uniform practice of twenty-five years. A 
practice originating from an idea, that the best method of 
making servants laborious and honest is to make it their in- 
terest to be so. 

Encouraging, however, as these facts must be to the use 
of oxen in this department of husbandry, he does not venture 
to say that they will answer in all countries, or on all soils. 

On all light sandy soils, such as Norfolk, Suffolk, &c. 
single ploughs of different constructions, drawn by two 
horses withont a driver, may in cheapness of execution 
nearly approach the double-furrow drawn by four oxen. 
But on all level soils unincumbered with stones, and where 
good pasture may be found for summer, and good hay for 
winter keeping, oxen with the double-plough may in his 
opinion be considered as justly entitled to a preference. 


JOHN BILLINGSLEY. 
Bath, Dec. 6th, 1804. 


XXVII. Notices respecting New Books. 


Observations collecled during a Journey through Part of Swe- 
den during the Year 1799. By Joun GEorceE Eck jun. 
Published at Leipzig, 8vo. 


Swepen is far from being so well known as it ought to be; 

the observations of intelligent and impartial travellers on 

that country will therefore be read with interest. The small 
work 
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work of M. Eck, from which we are now about to give some 
extracts, is the fruit of a two months’ stay which the author 
made jin Scania, one of the finest’ provinces in Sweden. 
M. Sjeborg, of Lund, is at present occupied in writing @ 
statistical, geographical and historical dlameagsieit of it ; and 
to his pen we are already indebted for an excellent deserip- 
tion of the province of Blekingia, published at Lund in 
1792 and 1793, in two vols. 8vo. r 

There is no country in which persons can travel so expe+ 
ditiously, or at so little expense, as in Sweden. Although 
there are no post horses similar to those established in the 
other countries of Europe, a royal ordinance regulates the 
terms on which the peasants and the inhabitants of the 
towns are obliged to jet out for hire the necessary horses for 
travelling, and the price of this accommodation is extremely 
moderate. Persons travelling may also be accommodated 
with a smal! four-wheeled country carriage 5 but it is not at 
all convenient, and travellers had much better bring their 
own equipage. The horses are small and slender, but they 
run with great swiftness; the roads are good; the car- 
riages are often driven by young boys of ten years of age, 
and sometimes by young girls; these ‘children, however, 
always drive with great care : according to the Jast regula- 
tion, which is dated in 1765, every vawellen has a right to: 
require that they shall drive him a Swedish mile in an hor, 
which is nearly equal to three leagues. In every inn there 
is a register, where every Pav dlidaks may inscribe whether he 
has been well or ill driven, the place to and from which he 
travels. In the inns in the country, scarcely any thing else 
than spirits, and some milk, or bread and beer, is to be found. 
M. Eck therefore advises travellers to bring provisions along 
with them. 

Scania is fourteen Swedish miles long and eleven broad. 
It contains about 90 square miles, and 219,830 inhabitants, 
being a proportion of 2,442 for every square Swedish mile. 

The climate of Scania, and of Blekingia in its neighbour- 
hood, is milder than the rest of Sweden, In spring the 
nightingale visits these countries, and the stork builds her 
nest there; which cannot be said of the more northern di- 

stricts, 
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stricts. Scania resembles Fionia and Seland much, and the 
same fruits are cultivated in each province. 

Fishing, and the rearing of cattle and bees are consider- 
able biawehies of the industry of the inhabitants of this coun- 
try; and the animals here are generally of a stronger make 
than in the rest of Sweden. Plenty of corn also is culti- 
vated here; which has given it the appellation of the gra+ 
nary of Sweden. <A great quantity of this corn is sold for 
the supply of the interior of the kingdom. Hops and to- 
bacco are also cultivated in abundance. The bigher parts of 
the province furnish a good deal of wood, which would not, 
however, be sufficient for the wants of the inhabitants, if 
they had not coals also. 

The lovers of mineralogy, and, indeed, travellers of every 
description, will find useful information on that subject im a 
work entitled, ** Guide to the Quarries and Mines of Swe- 
den, by Engestrem; Stockholm, 1796, in 8yo.” This. 
work has a very fine chart attached to it. 

There are in Scamia Q cities, 203 parishes, 398 churches, 
153 privileged domains, 13 of which belong to the crown, 
51 large and 89 small domains belonging to nobles, and 
6,426 hemman or peasants’ farms. 

The agriculturists of Scania are not so active as viasa of 
Germany; there is even a Swedish proverb on this subject : 
Hgn er hastig som en Tysk, i.e. He is as active as a German. 
This indolent slowness, particularly that of the domestics, 
often plagues strangers much. 

The peasants of Scania are generally either very rich or very 
pvor; but they do very little to better their condition. . The 
men and women are almost all of a;tall and fine shape, and 
of a healthy complexion. Among the peasants of this pro- 
vince, those are the poorest who cultivate the estates of the 
nobles ; but they are not slaves, as some authors have ‘as- 
serted, for they may quit thcir masters when they please. 
The immense number of crows with which they are infested 
hinder them from cultivating their lands so carefully as they 
-would otherwise do. Phicon Maklier has driven all the 
crows from his estates, which are very considerable; he has 
sinking them into hemmans or farms, which he lets for a cer- 

tain 
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tain number of years at a stipulated rent. The advantage of 
this arrangement has been already felt by the proprietor, and 
baron Maklieri’s example will soon be imitated by all the 
other great proprietors. 

The nobles and several persons of distinction have esta- 
blished beautiful and useful gardens and. orchards, but the 
peasants have not been able as yet to imitate them; every 
one is afraid of being the first to have a garden, in case of 
being robbed by his neighbours who have not sinular planta- 
trons. * 

Lund is a very antient city ; it was formerly much more 
celebrated and important than it is at present. M. Eck 
gives some curious details upon the history of this city. 
When Charles X. passed through Lund in 1658, the learned 
bishop Winstrup solicited his majesty to establish an uni- 
versity there. The king granted his request ; but it was not 
until the reign of Charles XI., his son, that the project was 
executed. The inauguration took place on the 28th Janu- 
ary 1668, being the king’s birth-day, and it was named after 
its founder, Academia Carolina Gothorum. The celebrated 
Samuel Puffendorf was called there from Heidelberg in order 
to teach the law of nature and nations, and contributed not, 
a little to the splendour of this new university. 

Some curious and satisfactory details upon the state of 
the sciences and learning in these countries at a remote 
period will be found in the fourth part of the Konig. 
Vitterhets, Historie och Antiquitats Handlinger.” Stock+ 
holm, 1795, in 8vo. 

It is said that a school was established at. Lund in 1085. 
Notwithstanding the rarity of books at that period, and al- 
though, in 1317, ten marks of fine silver were paid for a 
missal, the cathedral of Lund established a library so early as 
1124. Scania may boast of being the country of the learned 
Saxo Grammaticus, whose real name was Lang, celebrated in 
the thirteenth century for the elegance of his Latin style. 

The antient residence of the archbishop is at present the 
seat of the university. On the south side there is in a court 
an agreeable promenade, the alleys of which are formed by 
indigenous trees ; itis called Lundagord, and is. much fre- 
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quented on Sundays by the inhabitants. To the north of 
the edifice is the botanical garden, which was established in 
1753, in which are a hot-house and an anatomical theatre. 
The whole is surrounded with a very high stone wall. 

Behind the botanical garden are the BANC and plantation 
belonging to the aoademy, which is called Paradies Lycka ; 
containing all sorts of trees, not only indigenous, but foreign, 
which they endeavour to naturalize in Sweden. This planta- 
tion, as well as the Lundagord, is the work of that respect- 
able old man Eric Gustavus Ludbeck, professor of natural his- 
tory at Lund, and knight of the order of Wasa, whose house 
is in front. From the year 1755 to 1782, 16000 feet of the 
trees of this plantation have been annually distributed gratis. 

The centre of the college contains the library and the ca- 
binet of natural history. The latter has been lately enriched 
by the acquisition of a collection of minerals found in 
Russia by M. Norberg, counsellor of the mines at Stock- 
holm. ‘There is here preserved a piece of Descartes’s skull, 
which was placed here by the learned bishop of Lund, Cel- 
sius. It came into his possession in the following manner : 
When the body of this celebrated philosopher was about to 
be transported from Sweden to France, an officer of the city 
guards of Stockholm, thinking to render a signal service to 
his country, possessed himself of the skull, and substituted 
another which he placed in the cofin. After the officer's 
- death, the philosopher’s skull passed as an object of curiosity 
through the hands of several persons, and was divided ; the 
counsellor of state Stiernman, father-in-law to bishop Cel- 
sius, acquired one of these pieces, which the latter gave to 
the university of Lund. 

The library possesses a very numerous collection of Greek 
and Roman medals, and is particularly rich in works of na- 
tural history. There is here preserved a very fine manuscript 
Virgil, of the seventh or eighth century, upon vellum, . 
with ‘Jarge initial letters in gold; a magnificent manuscript 
of the Koran; an edition of Julius Cesar in folio, 1469, 
with initials iu gold; a Livy of 1470, and similarly executed ; 
the work of St. Augustine, * De Civitate Dei,” a Venice | 
edition, 1470, fol. ; ** Petr. de Crescentiis de Agricultura,” 

: ereats 
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Argenitor. 1486, fol.; ‘© Missale Lundense,”’ which arch- 
bishop Birger caused to be executed at Paris in 1514; in fol. 5 
the rubrics and the initial letters are in red, and the charac- 
ter is Gothic. This missal is very rare, and it is asserted 
that throughout all Sweden there is only a second copy of 
it. There is also the work of count Erich Dalberg, entitled 
Suecia Antiqua et Hodierna, published in three volumes in 
fol. about 1700, although the year is not mentioned. This 
work, which contains accurate and well executed engravings 
of the cities, public buildings, and other curious objects in 
the kingdom, was executed at the expenses of Charles XI. 
and XII. 

The library is disposed into spacious halls, adorned with 
busts of professors of Lund, and several portraits of chancel- 
lors of the university, some cf which are extremely well 
painted. 

The upper part of the academical building contains a ca- 
binet of natural history and an observatory. The latter is placed 
onacircular tower; and at the top of itis a platform surround- 
éd by an iron balustrade. This observatory is situated in 55° 
42 13” latitude, and 30° 57’ 0” longitude. It would be 
desirable if the instruments were better and in greater num- 
ber. From the top of this tower there is avery fine view ; 
the eye takes in the whole city; it is surrounded with fine 
meadows and rich corn-fields 3 and in its interior it contains 
a great number of gardens, so that the tout ensemble resem- 
bles a large and fine garden. When the sky is clear, the 
towers of Copenhagen may be easily seen beyond the sea. 
On the first floor there is a large and a small hall, in which 
the academical sittings are held ; and where the public dis- 
courses are pronounced, the theses disputed, and where the 
professors deliver such of their lectures as are public and 
gratuitous. Nigh this place is the hall in which the senate 
of the academy assembles, which is here called the consistory, 
and which is composed of all the professors and of a syndic. 
There are here some good portraits, and among others that. 
of Charles XII. This heroic prince lived at Lund in the 
interval between his return from Pultowa by Stralsund in 
1716, and his irruption into Norway in the summer of 1718. 

Le During 
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During his stay at Lund, Charles manifested a predilection 
for every thing relating to the sciences. He attended the 
lectures of the professors; and one day, when he found 
them all collected in the library, he testified a desire of in- 
stantly hearing some public thesis disputed. No person was 
prepared for such a proposition; Jean Jacques Deebeln, 
however, professor of medicine, pronounced extempore an 
elegant Latin address to the king, and gave this thesis as a 
subject for discussion: Oljecta movent sensus, non tam ra- 
tione quantitatis, quam qualitatis. Quensel, professor of 
inathematics, undertook to attack him. 

Although this subject is a very abstract one, the king, in 
spite of his vivacity, lent every possible attention to the 
academical disputation he had thus provoked. As a mark 
of his esteem for professor Deebeln, he conferred upon him 
the dignity of nobility, and increased his salaries. 

The chemical laboratory, the concert-room appropriated 
to the musical exercises of the students, and the hall where 
the public sales of books take place, are in a separate build- 
ing in front of the entrance to the cathedral. In another 
building there is an armoury, which, in winter, is made use 
of for balls and assemblies. 

The number of students is 150. Every three years the 
faculty of philosophy creates forty masters of arts. The ex- 
aminations of this faculty, and of that of jurisprudence, take 
place in public, and minutes are drawn up of the questions 
and answers. The faculty of philosophy has three ways of 
expressing their opinion upon the degree of talents possessed 
by the candidates, and the following are the terms made use 
of: laudatur, approbatur, admittitur. 

One of the first public functionaries of the state is always - 
chosen as chancellor of the university. The academical 
senate names him, and the king confirms the nomination. 
The bishop of Scania and Blekingen is always vice-chancel- 
lor. This university has sixteen professors, thirteen aggrégés 
or adjuncts, and fourteen masters of arts, who give lectures, 
and are called docentes or magistri legentes.. The salaries 
of the professors are paid in coin, and ‘they. are tolerably 
large ; some of them are, besides, titulars of good livings, 
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which considerably increases their incomes without adding 
to their labours, as they are entitled to fulfil their clerical 
duties by a chaplain, to whom they allot only a small part 
of the emoluments, When a professorship becomes va- 
cant, the consistory or senatus academicus proposes three 
candidates, out of whom the king chooses one. 

There are two printing-houses at Lund, that of the uni- 
versity belongs to M. Berling. M. Anders Lidbeck, son of 
the botanical professor of this university, publishes a weekly 
journal entitled ‘ Nytt och Gammal,” i. e. ‘ Modern 
and Antient Times.” The short distance between Lund 
and Copenhagen enables the learned men of this university 
to have a greater facility of communication between Den- 
mark and Germany than their philosophical brethren of 
Upsal and Abo. Thirty years ago a literary society was 
established under the name of the Physiographical Society ; 
it has published several useful works, which evince the so- 
lidity of the acquirements of its members. 

Professor Retzius possesses a fine cabinet of natural his- 
tory ; there is a very fine collection of seeds in it. The 
cabinet of M. Flormann, adjunct of the faculty of medicine, 
is particularly interesting from the great number of prepa- 
rations it contains relative to veterinary medicine; and 
M. Fremling, professor of speculative philosophy, has a 
very fine mineralogical cabinet, plenty of rare medals, and an 
extensive library. 

The cathedral is the grandest building in the small city of 
Lund; it is the only remains of its antient splendour. | This 
mass ef stones, which seems to have been heaped up by the 
hands of giants, in order to brave eternity, has been trom 
the earliest periods regarded as one of the wonders of Swe- 
den. Swenon, king of Denmark, began the building of this 
edifice in 1012; but the time when it was finished is un- 
known. It was consecrated in 1145 by archbishop Eskild. 
It is the largest church in all Sweden, and it is said that it a 
good deal resembles the cathedral of Spires. Before the Re- 
formation, there were at least fifty altars in different chapels, 
all richly endowed. It is of the form of a cross, and, ac- 
cording to yulgar tradition, its twe towers represent the two 
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female saints who clung by the feet of our Saviour. The 
whole edifice is 135 ells and a half long*, 50 broad, and 48 
ells and three-fourths high. It is built of large hewn stones, 
with the exception of the upper part of ae towers and some 
chapels, which are brick, ~ 

Divine service is at present performed in the nave, or the 
western part of the church. We there see considerable frag- 
ments of a large old clock, which indicated the hours, 
mouths, and days, sun-rise and sun-set, &c. The altar is of 
white marble; the pulpit is of white and black marble; 
both are ornamented with bas-reliefs carefully wrought. 

The choir, or the eastern part of the cathedral, is a little 
higher than the nave, and is used in order to celebrate the 
academical promotions, as well as the installation of the 
new rector of the university, which takes place on the 28th 
of January every year, being St: Charles’s day, 

During M, Eck’s stay at Lund, the act of promotion of 
the masters of arts was celebrated ; it only takes place every 
three years, with much solemnity, mingled with many 
absurdities, 

In the choir there is an enormous as candelabrum, sur- 
mounted by a smal] statue of St. Laurence ; there is also a 
curious altar of the middle age, adorned with figures in re- 
lief, which represent several subjects in sacred history. Be- 
fore this altar there is a pavement different from that of the 
rest of the church. It is said that this formerly served as 
an asylum for criminals. Under the choir there is a sub- 
terranean church called Krafts Kirka, which was formerly 
appropriated for the religious assemblies of the German po- 
pulation, Jn this vast vaulted hall we remark the following 
objects ; 

}. Two pillars, on one of which there is sculptured the 
figure of a giant, and on the other those of his wife and 
child. According te popular tradition bis name is Finn, 
It is added, that it was he who built this cliurch, at the re- 
quest of St. Laurence, who consecrated it to the Holy Vir- 
gin; that afterwards this giant and his wife wanted to de- 
wolish the church ; but, in order to punjsh them, they were 
* The Paris ell is 3 feet 7 inches and 8 lines, 
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converted into stone along with their child. We may 
easily see that the meaning of this tradition is, that this 
church was built by the Pagans, who, discontented at the 
introduction of a new religion, afterwards attempted to de- 
stroy it. 2. A well, the water of which passes as the best 
in the whole city. Upon one side of it is sculptured an 
enormous louse in the act of devouring a sheep. 3. The 
tomb of the learned bishop Berge, adorned with his statue, 
in his archiepiscopal robes. This prelate died in 1519; his 
father was only asacristan. In the sacristy, the curious are 
shown the shift of Margaret the heroic queen of Sweden, 
and popular opinion attributes a great virtue to it, in order to 
facilitate difficult labours. We know, bv authentic docu- 
ments, that king Christian I. requested it from the chapter 
of the cathedral for this purpose. 

When king*Ado]pbus Frederick and queen Louisa UlI- 
rica visited the cathedral of Lund in 1754, this princess 
testified that it would give her pleasure to see published an 
historical description of this remarkable edifice. ‘This in- 
duced the learned professor Sommelius to compose a co- 
pious dissertation upon this church, which he dedicated to 
the queen*, and in which he has given a description of all 
the inscriptions, monuments, &c. which are there, 

The exterior of the cathedral presents an imposing coup 
d’ceil, which results from its great simplicity. It is to be 
regretted that the houses are too close together, which at 
night is felt extremely inconvenient. The abominable cus- 
tom still subsists of burying in the churches, and it is done 
very carelessly, the grayes being of no great depth. 

For a long time Lund has been improving; the number 
of well built houses, however, and of a solid construction, 
does not amount to more than twenty, The rest are built of 


* The following is the title of this work; Disputatio historica de Templo. 
Cathedrali Lundensi, quam auxiliante Deo, consensu ampliss. Fac. Philos 
Acad. Carol. ad publicum eruditorum examen d. xvi, cal. sextil. anni 
MDCCLYV. deferunt Gustav. Sommelius in ling. orient, docens et Coll. 
Sch. Lund. et Isaae. Liefery, Lundensis, in 4to. The chaplain M, Pere Sa- 
varin published at Lund, in 1795, an extract in the Swedish language of this 
very diffuse dissertation; and this extract will be sufficient for such travel- 
lers as wish to visit this church to advantage. 
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wood. The most of’them are only one story high. This 
city has in general more the appearance of a large village ; 
it:is badly paved, and in some places the pavement is en 
tirely wanting: thus the least rain renders the streets almost 
impassable, and most of the professors are obliged to keep 
acarriage. To most of the houses are attached gardens, i in 
which fine fruit-trees are cultivated. The inhabitants in 
general are fond of agricultural pursuits. The neighbour- 
hood of the'city abounds in fine tobacco plantations, and 
within these forty years past the produce has amounted to 
160,000 pounds weight. In 1730, a coal-pit » Wwas opened 
near Lund, but some years ago the digging offit ceased. 

- From Tinie M. Eck proceeded to Malmee, one of the 
richest cities in Sweden, and the commerce of which is 
very flourishing. The houses’ are better built than those of 
the other cities in Scania; the number of its inhabitants is 
8000. On the king’s birth-day, the order of Knut (or 
Canute) holds a solemn assembly in a fine saloon in the 
town-hall, which is adorned with several portraits of kings 
who were members of-this association. In antient times 
there were several similar orders or associations ; the latter, 
however, is the last that now exists. It was founded in ho- 
nour of Knut 1V., who was massacred by the peasants in the 
eleventh century. The kings and princes of the kingdom 
have always been members of this fraternity. In its hall of 
assembling two silver vases of an extraordinary size are pre- 
served, (out of which the members drink at their annual re- 
pasts,) and a grand siiver pigeon, which is suspended by a 
strong silver chain from the neck of the newly admitted 
memtbers: The same fraternity has also a grand bell in the 
tower of the cathedral, which is sounded at the déath of 
every member. An eulogium is’also pronounced upon those 
who merit the distinction. Each new member makes choice 
of a sister, to whom as well as to himself the distinguishing 
mark of the order is granted, viz. a small silver pigeon 
suspended from the neck by a blue ribbon. The members, 
however, wear it only at their assemblies, and on the 
king’s birth-day. A very learned Danish lawyer, professor 
Hofod Ancker, has written a work upon‘this order of Knut. 

‘i There - 
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There are in the city of Malmoe several manufactories, 
among others, one of tobacco, where it is cut by a machine 
worked by horses, and acloth manufactory, which is very 
extensive and remarkable ; it is upon the footing of the 
English manufactories. Near the city there are Bae gardens 
and beautiful fields. 

Between Malmoe and Lund, near the road, is seen a large 
family tamulus, open towards the north. In the inside there 
isa space of two ells and a half high, three ells broad, and five 
long. To the left of this place there is a smal] chamber, 
four ells long, and about an el] anda balf high. There was 
nothing found except a large irons word, which is at present 
preserved in the cabinet of the university of Lund, with se- 
veral similar antiquities. Nearer Malmoe there are several 
fine tumuli, but they have not yet been opened. Plenty 
of them are to be found throughout all Scania and Seeland, 
and they have a pleasing effect. 

In the reign of Charles XI. the study of the antiquities of 
Sweden occupied much of the public attention ; since that 
period they have been a little neglected. M. Tham, in- 
tendant of the court, at present devotes himself with a most 
praise-worthy zeal to researches upon the monuments of his 
country ; he has collected several upon his estate in West 
Gothland, and has published a description and engravings 
of them in a work, of which he is preparing a continuation *. 

The island of Ilween, situated between the coasts of Swe- 
den and those of Denmark, is celebrated in the History of 
Sciences from the circumstance of the Danish king Fre- 
derick II., the grand protector of the sciences, and particu- 
larly mathematics and astronomy, having conferred it as'a 
fief upon the celebrated astronomer Tycho Brahe, by a 
solemn act, dated 15th May 1576. 

On the 8th of August, in the same year, the first founda- 
tions were laid of the maznificent observatory of Uranien- 
borg, and on the 14th of December following Tycho Brahe 


* Gethiska Monumenta samliade och beskifne af Pehr Tham, Hof In- 
teudant; i.e. “ Monuments of Gothland, collected and described by Pehr 
Tham, Intendant of the Court,” Stockholm 1794, in 4to. 

+ Vhis island was ceded to Sweden by the peace of Rothschild in 1658. 
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made the first astronomical observations in this island, In - 
the library of the university of Copenhagen are still pre- 
served. the sheets containing the astronomical observations 
made at Uranienborg from 1576 to 1597. The retired and 
tranquil situation of this remarkable island renders it ex- 
tremely favourable to the study of the mathematical sciences. 
Tycho lived for these studies alone; he there invented 
and. executed new instruments, formed some excellent pu- 
pils, and, by the care which he bestowed on the sick 
islanders, (whom he supplied with such medicines as resulted 
from his extensive chemical inquiries,) has deserved the 
admiration of all Europe, as much as from his discoveries in 
astronomy. 

The greatest scholars, princes and kings, visited this great 
man in bis retreat, kept up communications with him, and 
profited by his advice. In 1577, the university of Copen- 
hagen unanimously voted him their chief; but his occupa- 
tions at Uranienborg did not admit of bis accepting of this 
testimony of the esteem of his learned countrymen. King 
Frederick I]. did not content himself with granting him 
large appointments; he made him considerable presents, 
ait conferred on rn the order of the Elephant. The 
favours heaped upon Tycho Brahe, in consequence of his 
merit attracted some envy; and, after the death of Frede- 
rick in 1588, his enemies succeeded in oppressing him more 
and more, so that at last they only left bim the island of 
Ilween, which brought him in no more than 200 crowns, 
This succession of ill usage drove him from bis ungrateful 
-country, and in the month of June 1597 he set out for 
Italy. After having remained some time at Rostock, and in 
some other places, the emperor Rodolph II., that great 
amateur and protector of the arts and sciences, invited him 
to Prague, and showered upon him the most striking testi- 
monies of bis esteem. Heconversed with him in Latin ; 
made him a present of 2000 golden florins ; assigned him an 
annual pension of 3000 golden florins ; fitted up for him a 
house at Prague, and a chateau at Benach, some leagues from 
that city, that he might give himsg¢lf up to his astronomical 
and chemical labours ; and finally gave him the promise of a 
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fief, with the reversion to his family, that he might have no 
uneasiness on this point. The emperor studied the works 
of Brahe with the greatest zeal, and often consulted with 
him on political subjects also. Death, however, prema- 
turely carried him off in 1601, in the 55th year of his age, 
and frustrated the hopes which had been entertained from 
the labours to which he had attached himself. In-the church 
of Prague there is a beautiful monument erected to him, 
with an honourable inscription. 

At present there are very few traces to be found in the 
isle of Ilween of the observatory formerly “occupied by 
Brahe: the present inhabitants are occupied entirely in 
fishing and agriculture. Several tumuli of bbe antient days 
of paganism are to be found here, ( 

Helsingborg, an antient city, and formerly a considerable 
one, has not yet recovered from the ruinous consequences of 
. the several sieges which it sustained in the wars between 
Denmark and Sweden ; it has only about 1200 inhabitants. 
In summer this city is lively enough, on account of the 
strangers who come to drink the waters of Ramleesa, situ- 
ated half a league beyond it; the proximity of Copenhagen 
produces a great crowd of the inhabitants of that city here 
on italy and holidays. M. Eck there met with a good 
company of Swedish comedians, who had established their 
theatre in a barn, and who played several original pieces 
and some imitations of Kotzebue, Iffand, Schrader and 
Yunger, &c. Upon this occasion, M. Eck says a few 
words upon the dramatic literature of Sweden, which has 
within these few years suffered a sensible loss in consequence 
of the premature death of Lidzer, author of a Medea and 
several other poems, which evince his genius, There is an- - 
other Swedish dramatic chet-d’ceuvre by another living au- 
thor, Leopold; it is entitled Oden eller Asarnes Utwan- 
dring: ** Odes, or Emigration of the Asarnes.’’ M,. Adler- 
beth, afrespectable old man, and counsellor to the chancery, 
has published several dramatic works, which are distinguished 
by a purity and dignity of language. Kenell, who has been 
<lead some years, was the author of several good pieces ; and 
within these few years, a young man, Charles Lindegreen, 
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has entered into the career of the drama under favourable 
auspices. Alten has given several translations of foreign 
pieces. It may be said in general that within the latter half 
of the 18th century, and particularly since the reign of Gus- 
tavus HI., the belles lettres, and particularly poetry, have 
been cultivated in Sweden with much success: the example 
of this Jast monarch, who is himself celebrated as a poet and 

- an orator*, has had necessarily a most salutary influence 
upon the fate of letters. By establishing the Swedish Aca- 
demy, composed of eighteen members, his princiyal object 
was the cultivation of the Swedish language, and to favour 
poetry and eloquence. 

Among the best poets of Sweden now dead, M. Eck 
mentions Nordenflycht, Kellegrew, Lidner, Creutz, Kexell, 
Bellman, and Oelf; and among living poets, Adlerbeth and 
Leopold ; the latter is also author of several very fine lyrical 
compositions, and of an agreeable collection of erotic poems. 
Count Gyllenborg, arespectable old nobleman, some vears ago 
published amuch esteemed heroic poem, enutled Toget cefver 
Belt; ‘* Expedition of Charles X. beyond the Belt;” some 
satirical poems, in which he has taken Boileau as his model ; 
and several lyrical poems, which will secure him an honour- 
able place among the best poets of our times f. The mar- 
shal of the empire, count Oxenstierna, is the author of a 
happy imitation of the Georgics of Virgil, entitled Ske- 
dorne, or “ The Harvest.” Francis Franzen has written several 
lyrical pieces, in which he has drawn the picture of a coun- 

try life-and simplicity of manners. Eckeberg is the author 
of several good satires; and Bagge t published, at the age of 
eighteen, 
- * Several of his speeches, delivered before the states of the kingdom and 
in the senate, have been translated into Latin by the Jearned Italian Domi- 
nicus Michilessi, who was so much esteemed by Frederic II. of Prussia, on 
account of his genius. This translation, published at Berlin in 1772, in 8yo. 
was dedicated to Pope Clement’ XIV., and in the dedication Michelessi calls 
Gustavus IJI. eloquenttssimum regem. 
4+ There exists a choice collection of his poetry, and of his friend the late 
count Creutz, under the title of “ Vitterhets Arbeten af Creutz och Gyllen- 
borg,” Stockholm 1795, in 8vo. 
' 4 M. Bagge studied at Upsal in 1799. M. Eckeberg was then a magister 


docens of that-vniversity; M. Franzen is adjunct professor of eloquence at 
Abo ; 
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eighteen, his ** Essays of a Young Man,” which contain 
several pieces which the poet Leopold praises highly, and 
which show a true poetical talent. The wife of the as- 
sessor Lenguen, at Stockholm, a woman of much genius, 
has published several lighter poems, which are much es- 
teemed. 

M. Eck finishes his work by some observations upon the 
paper and metal ctirrency circulated in Sweden, and some 
remarks on the analogy between the Swedish and Danish 
languages. 


—————— or 


XXVIII. Letter from Mr. Keiru in reply tothe Anonymous 
Reviewer of Mr. BonnycastLe’s Trigonometry. 


[Having no personal knowledge of either Mr. Keith or 
Mr. Bonnycastle, I cannot be suspected of partiality to 
either. 1 have endeavoured to show my impartiality by 
inserting Mr. Keith’s first letter on the review of Mr. Bon- 
nycastle’s work, and the answer of the reviewer; but as 
it would not be proper to devote the pages of the Philoso- 
phical Magazine to a lengthened dispute, I hope Mr. Keith 
will not be offended at my suppressing the introductory 
part of his letter, and confining the following extract to 
that part on which he principally founds his charge of 
plagiarism.—A. T.] 


go To Mr. Tulloch. 


were eee E Ler ‘this reviewer point out @ single ex- 
ample in any of my works, that can be found in similar 
works of Mr. Bonnycastle, (and I am aware he can do it in 
two or three instances) I am prepared to refer, without hest- 
tation, to the original work, of prior date to any of Mr. 
Bonnycastle’s works, whence it was extracted. —In_ the 
mean time | will furnish him with a few examples which 
Mr. Bonnycastle bas copied from my work ; and when he 


Ab»; the rest lve at Stockholm: Messrs. Gyllenborg, Oxenstierna, Leopold, 
A ilerb.th, and Vranzen, are members of the academy. \ 
** has 
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Sa \ * © 
has found them in any other treatise, prior to the publication 
of mine in 1801, I will publicly retract the whole that L have 
written on Mr. Bonnycastle’s work. 


ceith’s Trigonometry. Bonnycastle’s Trigonometry « 
Example 4th, page 237 Example 2d, page 209 
3d, — 242 — 2d, —-213 
gth, —— 243 3d, ——213 


———. 4th, —— 246 —— ad, —2I17 
———. 6th, —— 246 ——- 3d, —-217 
———. 4th, —— 260 ——-— 2d, 226-227 
——- 6th, —— 261 ——— 3d,  —— 227 
——- 3d, -— 264 —— 2d, —— 228 
4th, —— 265 —- 3d, —— 229 
——- 2d, -— 266 —- 2d, — 231 
————— 4th, ——268 &e. ——-+—- 3d, —— 232 &e. 


**T am, sir, 
*¢ Your most obedient servant, 


No. 18, Norfolk-street, ‘© Tuomas Kertr.” 
Fitzroy-square, 
March 11th, 1807. 


XXIX. Mode of Heating Roomslby Steam. By Mr. Netr 
Snoperass, of Johnstone, Renfrewshire *. 


SIR 
Tar undersigned memorialist, having several years since 
invented, and successfully put in practice, a method of heat- 
ing rooms, which he flatters himself will be found to fulfil 
the conditions for reward required by the society, begs leave 
to propose himself as a candidate for the honour of such re- 


ward, 
Nez SNODGRASS. . 
Johnstone, Feb. 18, 1805. 


To C. Taylor, M. D. 


* From Transactions of the Society of Arts, &c. vol. xxiv—The sotiety’s 
gold medal, or forty guineas, was voted to Mr. Snodgrass for this communi+ 
cation, 
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Reference to the Engravings of Mr. Snodgrass’: Method of 
Heating Rooms ly Steam. 


The proposed mode of heating rooms will, perhaps,, be 
most distinctly explained by a brief history of the first ideas 
of the memorialist on the subject; of his attempts to put 
them into practice; and of the successive improvements 
which have been suggested to him by experience. 

In April 1798 he was engaged by G. Macintosh and David 
Dale, esqrs. to manage a cotton mill near Dornoch, in the 
county of Sutherland. He remained in Glasgow for six 
months aficr this, superintending the construction of ma- 
chinery for the mill. During this period he was led to con- 
sider of a cheap method of heating the mill, as he had learnt 
that fuel was extremely scarce and dear in the county in 
which the mill was situated. It was evident that none of 
the methods which he had seen practised could be applied 
but at an enormous expense; and his experience had pointed 
out to him important defects and inconveniences in them 
all. Having observed a mode of drying muslins by wrap- 
ping them round hollow metal cylinders, filled with steam, 
practised at the bleach-fields near Glasgow, it occurred to 
him, that, by means of a proper apparatus, steam might be 
applied to heat a cotton mill, or any other Jarge manufac- 
tory. It was evident that this not only sganlel be an eco- 
nomical mode of producing heat in large works, so far as 
fuel was concerned, but that it would prevent the danger of 
fire, to which such works, when heated in the usual manner, 
are much exposed. He communicated his notions to a 
number of cotton spinners and others, from whose sugges- 
tions he expected assistance. But he met with nothing but 
discouragement; the project being every where treated light- 
ly, or pronounced to be impracticable. Strongly impressed, 
however, with the advantages of the plan, the memorialist 
persevered in his resolution to make trial of it, and ordered 
tin pipes to be made for the purpose. These he erected in 
the mill in May 1799. When filled with steam they at 
once produced the necessary degree of heat; but the pipes, 
having been damaged in the carriage, proved not sufficiently 

strong, 
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strong: Indeed, the memorialist was immediately sensible 
that their position was unfavourable. _ With a view to some 
conveniences in point of room, they had been carried up 
diagonally in one end of the mill, whence the upper sides 
of the pipes became sooner heated than the lower; which 
caused an unequal expansion. The water arising from the 
steam condensed in the pipes in its return to the boiler, and 
also obstructed the steam in its ascent. In order to remedy 
these defects, the pipes were altered, and erected in a perpen- 
dicular position, and certain tubes were connected with them 
to carry off the water arising from condensation. The whole 
apparatus, as it stood after this alteration, is represented by 
the drawing, fig. 1. 

This drawing presents a view of an inner gable, which is 
at one extremity of the preparation and spinning-rooms of 
the mill. On the other side of this gable there is a space 
of 17 feet, enclosed by an outer gable, and containing the 
water-wheel, the staircase, and small rooms for the accom- 
modation of the work. In this space the furnace and boiler 
are placed on the ground. The boiler cannot be shown here, 
as it lies behind the gable exhibited ; nor 1s it of any con- 
sequence, as there is nothing peculiar in it. It may be of 
any convenient form. The feeding apparatus, &c. are in 
every respect the same as in the boiler of a common steam- 
engine, A circular copper boiler, two feet diameter by two 
fect deep, containing 30 gallons of water, with a large cop- 
per head as a reservoir for the steam, was found to answer 
in the present instance. The steam is conveyed from the 
boiler through the gable, by the copper pipe B, into the tin 
pipe C,C. From C it passes into the centres of the per- 
pendicular pipes E, E, E, by the small bent copper tubes 
D,D,D. The pipes E,E,E, are connected under the garret 
floor by the tubes F,F, for the more easy circulation of the 
steam. The middle pipe, E, is carried through the garret 
floor, and communicates with a lying pipe, 36 feet in length 
(the end of which is seen at G), for heating the garret. At 
the further extremity of the pipe G, there is a valve falling 
inwards to prevent a vacuum being formed on the cooling 
of the apparatus; the consequence of which would be the 

crushing 
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crushing of the pipes by the pressure of the atiosphere. 
Similar valves; K, K, are placed near the top of the perpen- 
dicular pipes E,E; and from the middle one E, the small 
pipe passes through the roof, and is furnished with a valve 
at I, opening outwards, to suffer the air to escape while the 
pipes are filling with steam, or the steam itself to escape 
when the charge is too high. 

The water, Bandeneedsi in the eeindihTe pipes E,E, E, 
trickles down their sides into the three funnels L, L, L, the 
necks of which may either pass through or round the pipe C, 
into the copper tube M,M, which also receives the water 
condensed in C,C, by means of the short tubes N, N. The 
pipe C, C, is itself so much inclined as to cause the water 
to run along it to the-tubes N,N, and the pipe G in the 
garret has an inclination of 18 inches in its length, to bring 
the water condensed in it back to the middle pipe E. The 
tube M, M, carries back the water through the gable to the 
boiler, which stands five feet lower than this tube. It is 
material to return the water to the boiler, as, being nearly 
at a boiling heat, a considerable expense of fuel is thereby 
saved. 

The large pipes are ten inches in diameter, and are made 
of the second kind of tinned iron plates. The dimensions 
of the smaller tubes are seen by their comparative size in 
the drawing, and perhaps they might be varied without in- 
convenience. 

The apparatus erected as here described, has been found 
sufficiently strong, and has required no material repairs since 
the first alterations were made. The leading object in the 
instance under consideration being to save fuel, in order to 
derive as much heat as possible from a given quantity of 
fuel, the flue from the furnace, which heats the boiler, is 
conveyed into common stone pipes placed in the gable, 
These are erected so as to prevent any danger of fire, in the 
manner shown in the drawing, fig. 2. The steam with this 
auxiliary communicates a heat of about 7° to the mill, the 
rooms of which are 50 feet long, 32} feet wide, and 8} feet 
high, except the lower story and garret ; the former of which 
is 11, and the latter 7 feet high. The rooms warmed in this 
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manner are much more wholesome and agreeable than those. 
heated by the best constructed stoves, being perfectly free 
from vapour or contaminated air. 

By various experiments it appears that the expense of fuel 
is scarcely one-half of what is necessary to produce the same 
degree of heat with the best constructed stoves, The me- 
morialist was the better able to make the comparison, since 
he had previously had ive years experience of cotton mills 
on what was, at that time, reckoned the most approyed 
plan. 

After having ascertained these results, the peel ty 

‘in 1800, drew a plan similar to that now presented to the 
society, and sent it to Glasgow to his employers, who were 
very doubtful of the success of the scheme. They imme- 
diately published the discovery im the Glasgow newspapers, 
Inviting cotton spinners, and others interested, to inspect 
the plan. In consequence of this public intimation of the 
method haying been successfully practised, a number of 
cotton spinners turned their attention to it, and adopted it 
with various modifications, according to the convenience of 
their mills, or their notions of improvement. 
The memorialist afforded to every person who desired it, 
all the information on the subject which he possessed. His 
general recommendations were to detach the condensed 
water, in returning it to the boiler, as much as possible 
from the steam; and where tin pipes, or others of similar, 
strength, were used, to secure them. carefully with safety 
valves. 

There are obvious defects in the application of the prin- 
ciple, as practised in the instance described above. Of some. 
of these the memorialist was perfectly aware at the time of 
the first construction of ‘the apparatus, though it was out of 
his power to remedy them ; and he has thought it proper to 
give a detail of the first successful experiment exactly as it 
took place. ' 

From the pipes being all in one end of the house, the 
heat was unequally aifased, and a considerable time elapsed, 
after their being first heated, before it reached the other end. 
of the rooms. Bits as the mill had barely room enough for. 

the 
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the spinning machinery; it-was impossible to erect the pipes 
in any other situation, or to convey them along the rooms, 
80 as to produce a more equal distribution of heat. This, 
however, can be so easily effected, when there are no ob- 
stacles, such as have been mentioned, that it is’ scarcely ne- 
cessary to enter into any detail of the means... it may be 
barely mentioned that the memorialist has. fitted up the 
apparatus im two cotton mills, which are now under his ura- 
nagement, belonging to George Houston, esq. and Co. of 
Johnstone, in a manner which completely distributes the 
heat. In one of these mills, consisting of six stories, a 
lying pipe of cast iron, 5 inches in diameter, is. carried along 
the middle of the lower story, about two feet from the 
ceiling, with a small declivity to carry off the water.. This _ 
pipe heats the story in which it is placed. Tin pipes, 74 
inches diameter, communicating with this lying pipe, are 
carried up perpendicularly through all the floors to the top 
of the house at the distance of seven feet from each other, 
and form a line of heated columns in the middle of each 
room.—The same general plan has been followed in the 
other mill, But there are several irregularities in the build- 
ing, which require a little variation of the contrivances for 
diffusing the heat to every quarter. Some of the rooms 
having been added since the first erection of the mill, are 
connected with the main body of the building awkwardly, 
Into these the steam is carried by lying pipes, slightly in- 
clined, and communicating with the principal apparatus. 
The steam may afterwards be distributed by other pipes in 
any way that is thought convenient. The memorialist has 
found no difficulty in conveying, by such means, the steam 
necessary to produce the degree of heat required in every 
variety of situation. 

In the former of the last-mentioned mills, the perpendi- 
cular pipes are connected under the ceiling of the garret by 
a pipe 24 inches diameter, slightly inclined, the extremities 
of which pass through the walls of the house, and are pro- 
yided with valves opening outwards. A connecting pipe, 
with similar valves, is placed under the ceiling of the third 
story. These are intended tor the more easy circulation of 
s M2 the 
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the steam: but the memorialist found, from experience, 
that with all these aids, the filling of the perpendicular pipes 
with steam was attended with some difficulty. The steam, 
when first thrown in, passes up the perpendicular pipe 
nearest to the boiler, and, being specifically lighter than air, 
occupies the upper part of the apparatus, compressing the 
air in the lower part of the rest of the pipes. The resist 
ance of the air will thus for a long time prevent the pipes 
from being completely heated: but this difficulty is easily 
obviated by having a valve or valves opening outwards, at 
the lowest part of the apparatus, through which the air, 
when compressed by the steam, is suffered to escape. In 
the mill just mentioned, the lying cast iron pipe in the first 
story is carried through the gables of the mill, and furnished 
with valves for the egress of the air. It is unnecessary to 
repeat, that the same valves serve for the discharge of the 
air in heating the apparatus, and of the steam itself, when 
its expansive force becomes too great. In both mills each 
of the perpendicular pipes is provided with a valve, to pre- 
vent a vacuum; and in the second mill the lying pipes for 
carrying the steam into the detached rooms have each two 
valves, one opening inwards, and the other outwards. 
Certificates of five other mills being heated in a similar 
manner, by the direction of the memorialist, are presented 
to the society. 
The application of the principle to buildings already con- 
structed, it is presumed, will be sufficiently obvious from 
the foregoing details. In new manufactories, where. the 
mode of heating may be made a part of the original plan, a 
more convenient apparatus may be introduced. This will be 
hest explained by a description of the drawing, fig. 2., which 
gives a section of a cotton-mill constructed in a manner 
which the memiorialist would adopt, were he to apply the 
steam apparatus to a new building, or any other that would 
permit such an apparatus from its regular constructions. In 
an old mill in this place, an apparatus is now erecting by 
the advice of the memorialist, conformable to this plan, 
which is likely to be generally adopted in new cotton mills. 
The furnace for the boiler is shown at a. The flue of the 
furnace 
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furnace conveys the smoke into the cast iron stove pipes, 1, 
2, 3,4. These pipes are placed in a space in the gable, en- 
tirely inclosed with brick, except at the small apertures, 5, 6, 
7,8. Accurrent of air is admitted below at 9, and thrown 
into the rooms by those openings, after being heated by con- 
tact with the pipes. This part of the plan is adopted with a 
view to prevent, as much as possible, any of the heat, pro- 
duced by the fuel used, from being thrown away. It may be 
omitted where any danger of fire is apprehended from it, 
and the smoke may be carried off in any way that is consi- 
dered absolutely secure. So far, however, as the memo- 
rialist is able to judge, there seems to be little or no danger 
of fire from a stove of this construction. The greatest in- 
convenience of a common stove is, that the cockle or metal 
furnace is liable to crack from the intensity of the heat. By 
the continnity of the metal from the fire-place, an intense 
heat is also conducted along the pipes, which exposes them 
to the same accident. Here the smoke being previously 
conveyed through a brick flue, can never communicate to 
the pipes a degree of heat sufficient to crack them. In like 
manner the pipes, having no communication with the rooms 
but by the small apertures, cannot come in contact with any 
combustible substance; and from being surrounded with 
air, which is constantly changing, can impart only a yery 
moderate degree of heat to the walls. The iron supporters of 
the pipes may be imbedded in some substance which is a ° 
bad conductor of heat, as furnace ashes and lime, &c. The 
emission of heated air into the rooms may be regulated by 
valves. As the pipes are not exposed to cracking, there is 

no risk of their throwing smoke or vapour into the rooms. 
The boiler J, J, is six feet long, three and a half broad, 
and three feet deep, As there is nothing peculiar in the 
feeding apparatus, itis omitted. The boiler may be placed in 
any convenient situation, Where a steam engine is used 
for other purposes, the steam may be taken from its boiler. 
The pipe c¢, ¢, conveys the steam from the boiler to the first 
perpendicular pipe d,d, d. There is an expanding joint at e, 
stuffed, to make it steam tight. The steam ascending i in 
the first pipe d,d,d, enters the horizontal pipe AAS S, 
> M3 which 
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(which is slightly inclined) expelling the air, which partly 
escapes by the valve g, and is partly forced into the other 
pipes. The valve g being considerably loaded, forces the 
accumulating steam down into the rest of the pipes d,d,d. 
The air in these pipes recedes before the steam, and is forced 
through the tubes A, h, h, into the pipe m, m, m, whence 
it escapes at the valve 7, and the syphon k. The water, con- 
densed in the whole of the pipes, passes also through the 
tubes h,h,h,h, into the pipe m,m, m, which has such a 
declivity as to discharge the water at the syphon k, mto the 
hot well”, whence it is pumped back into the boiler. ~ 
The whole of the pipes are of cast iron, except m, mm, m, 
which is of copper. The perpendicular pipes serve as pillars 
for supporting the beams of the house, by means of the pro- 
jecting pieces 0,0,v, which may be raised or lowered at 
pleasure by the wedges p, p,p. The pipes are sunk in the 
beams about an inch, and are made fast to them by the iron 
straps g,g. Those in the lower story rest on the stones 
5, 5,5, 8, and are made tight at the junction with stuffing. 
The pipe in each story supports the one in the story above 
by-a stuffed joint as shown at 7. The pipes in the lower 
Story are seven inches in diameter; those in the higher six 
inches ; those in the other two are of intermediate diame- 
ters. The thickness of the metal is three-eighths of an inch. 
Phe lower pipes are made larger than the upper, 1m order to 
expose a greater heated surface in the Jower rooms, because 
the steam being thrown from above into all the pipes, except 
the first, wend otherwise become incapable of imparting an 
equal heat as it descends. 


There is no necessity for valves opening inwards in this 


apparatus, the pipes being strong enough to resist the abe 

sure of the atmosphere. ri 
‘The cotton mill is 60 feet long, 33 wide, and four sto- 
ries hich, the upper being a garret story. In the engraving 
five parts out of nine in the length of the building are only 
shown. The apparatus will heat the rooms to 85° in the 
coldest season. It is evident that, by increasing the size, 
or the number of the pipes, and the supply of steam, any 
degree of heat up to 212° may be easily produced. It may 
even 
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éven be carried beyond that point by an apparatus strong 
enough to compress the steam : this, however, can seldom 
be wanted. At first it was objected to this construction, 
that the expansion of the pipes, when heated, might da- 
mage the building: but experience has proved, that the 
expansion occasioned by the heat of steam is quite in- 
sensible. 

The memorialist. thinks it would be improper, in ad- 
dressing so intelligent a body as the Society of Arts, &c. 
to expatiate on the various economical purposes to which 
ihe principle, which he has been able but imperfectly to 
unfold, may be applied. In abler hands it may be found 
susceptible of improvement, which he cannot anticipate. 

' Neit SNODGRASS. 
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Fes: 26. The right honourable the earl of Morton, vice- 
president, in the chair.—Continuation of Mr. Knight’s pa- 
per on the bark of trees. This philosopher, after many ex- 
periments and observations during several years, has come 
to the following conclusion: that there is a juice in trees 
distinct from that which is elaborated by the leaves or con- 
veyed by the alburnum ; that this juice eradually exudes, 
and, like all vegetable matter, naturally assumes a regular 
form, which’ at first resembles a honey-comb, and afterwards 
unites itself with the alburnum to form vessels fit to convey 
the true sap either from the roots to the leaves, or from the 
leaves to the roots, and in this manner is finally incorpo- 
rated with the wodd of the tree. The author was led to this 
eonclusion chiefly from having observed that the bark of 
grafted trees gradually unites and forms an uniform mass, 
and that bark on the trunks of trees is speedily regenerated 
where the leaves are, perhaps, at a distance of nearly 200 
feet. The theories of Malpighi and Hales he considered 
* very inadequate to the explanation of these phenomena. 
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March 5, Earl of Morton in the chair.—A paper hy 
Mr. Rigo was read, containing a proposal for a new com- 
pensation pendulum. The failure of all former attempts to 
construct pendulums not subject to the changes occasioned 
by temperature, induced the author to make some experi- 
ments with various metals, i in the course of which he disco- 
vered, that of all the modes of compensation, that of triangles 
was the best, and-aecordingly he constructed one of trian- 
gles, two sides of which were composed of small steel bars, 
and the base of brags or zinc, which expands two times 
more than steel, and hence the expansion of the sides wag 
duly counteracted by the expansion of the base. In this 
manner, he alleged, pendulyms might be constructed of 
two, three, or more series of triangles, that would continue 
the same length throughout all climates and seasons. The 
same idea, the author acknowledeed, had occurred to others. 

March 12. The Right Honourable Sir J. Banks, Bart., 
President, having recovered from his indisposition, resumed ° 
the chair.—A paper by Dr, Wollaston, ‘ On Parry Rings,” 
was read. Those deep green circles of coarse grass seen in 
humid meadows and ea haye occupied the at- 
tention of several philosophers, in order to be enabled to 
give a satisfactory physical explanation of their origin, pro- 
gress, and final termination. Dr. Wollaston having ob- 
served that fungi were always found on the exterior border 
of these rings, thence inferred, that they originated in the 
exhausted state of the soil, which could only noypish agarics, 
instead of more perfect vegetables, It yet remains, how- 
ever, to be decided whether this circumstance be an effect or 
a cause of the phenomena in question. 

March 19. The President in the chair.—A part of an in- 
teresting paper, by captain Flinders, (containing also some 
corrections of his former one) on the dip of the magnetic 
needle, was read. The captain detailed a great ‘number of 
observations, made at different times, on the variations of 
the needle according to the direction of the ship’s head in 
different latitudes.—The society then adjourned, on account 
of the holidays, till the oth of April. 


FRENCH 


French National Institute,. 183 


FRENCH NATIONAL INSTITUTE, 
[Continued from p. 90.]} 

The researches of M. Cuyier upon the fossil grinders of 
elephants haying led him to examine some fresh grinders, 
and the opportunity he had within these few years of dis- 
secting two elephants, almost adult, having admitted of his 
examining in detail the manner in which the teeth of these 
animals grow, he drew from these examples some conclu- 
sions on dentition in general, We may consider the ana- 
tomy of large animals as a kind of natural microscope, which 
assists eae in seeing the anatomy of others. 

M. Cuvier was led to confirm the doctrine of John Hunter, 
at least so far as regards the substance called osseaus. It has 
no vessels, and ts not formed by intus-susception like true 
bones, but a successive transudation of layers produced by 
the pulpy nucleus of the tooth, and which are glued the one 
over the other. The enamel is deposited above by the mein 
brane which énvelops the young tooth, and is there fixed by 
a kind of crystallization ; lastly, a third substance, proper to 
certain herbivorous animals, is deposited after the enamel, 
but by the same membrane, which changes its nature at a 
certain epoch, 

These two last points had also been observed upon smaller 
teeth by R. Blake, an Irish anatomist, 

This thin substance had been originally discovered by 
M. Tenon, who named it cortical osseux, but who regards 
it as formed by the ossification of the capsular membrane. 

This respectable anatomist has continued to cammunicate 
to us his grand work upon teeth; and this year he has given us 
a description of those of the permis and crocodile. The teeth 
pf the former haye no enamel, but only the osseous cortex. 
The one may be easily distinguished from the other, because 
the enamel is much harder, and is entirely dissolved in the 
acids, without leaving any gelatinous parenchyme. The 
-tusks of the elephant, and the grinders of the bear and of 
the dugoug, have no other envelope, 

_ As M. Cuvier, in speaking of the tecth of elephants, had 
. felated several observations recently made, both by himself 
and Messrs. Everard, Home, Corse, and R. Blake, natu- 

ralists 
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ralists or anatomists in England, upon the manner in which 
these teeth are shed and replaced, M. Tenon has presented 
to the class the work he has ‘edited upon the same subject 
for more than twenty-five years, which contains a great part 
of these observations. 

Distinctly acknowledging the’ scott tderthinatély due to 
this exccllent anatomist, the class regret that he has so long 
deprived the public of his discoveries, and have earnestly en- 
treated him to publish them. 

M. Tenon ison the point of publishing another work 
upon the eye and its diseases, He has made several new- 
remarks upon the parts which surround this organ: he has 
found, for instance, some tendinous lumps which tie the 
straight muscles to the anterior edges of the orbit, and serve 
them for a kind of returning pulley, and hinder them from 
compressing the eye-ball; he has developed a membranous 
tune which surrounds the eye-ball, attaches it to the two 
angles of the orbit by two kinds of wings, passes into the 
pupils, and is there reflected behind the tarsi; and lastly, 
gives a passage to the tendons of the muscles. Other ana- 
tomists confound this tanic with the cellaconté : he disco- 
vered small ligaments which join the extremities of the tarsi 
to the orbit; he bas examined the effect of the various che- 
mical substances upon the crystallines: lastly, he has esta- 
blished a new opinion upon the agents which transmit to 
the iris the action of the retina, and by which the impres- 
sions received by the latter dilate or contract the other. 
M. Tenon searches for these agents in the ciliary processes, 
the tongues of which are prolonged behind the iris, and the 
tails of them touch the retina. 

This indefatigable anatomist has also given us some 

“account of the malconformation commonly called hare- 
lip. He has found it sometimes proceeding from a rent of 
one of the two maxillary bones, sometimes from a rent in 
both; and he attributes the cause of it to a disproportionate 
dilatation of the tongue. Sometimes he found the palate 
divided behind, and it was then a too rapid increase of the 


brain which produced the evil. Children born without a. 


tongue, or such as had lost it early by the small-pox, had, 
on 
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on the contrary, the palate narrow, and its cavities filled 
up. : ; 

Experience has taught M. Tenon that it is dangerous to 
‘perform any operation for the hare-lip at the time wiien the 
teeth are cutting. - 

The class has witnessed with great satisfaction a valuable 
method of teaching certain branches of anatomy, in’ the 
pieces of artificial anatomy prepared for the School of Me- 
dicine by M. Laumonier, of Rouen. There is reason to be- 
Neve that the account given by the School of Medicine of 
this new process will contribute to the erection of an esta- 
blishment where this art will be practised as snecessfully as 
it is in Italy: in the exactitude of the details, and in the truth 
of the imitation, M. Laumonier exceeds the Italian school. 

The class has directed that these artificial anatomical pre- 
parations should be confined to the representation of such 
singular or monstrous conformations which rarely occur. 

M. Laumonier has presented to the class one of the most 
singular monstrosities which has been ever observed in the 
human species, and a conformation which, perhaps, ap- 

proaches more closely than any yet known to a perfect her- 
maphroditism. A woman had, besides all the organs of her 
sex, two testiclés, well formed, concealed in the folds of the - 
great labia, and the vasa deferentia of which end in the bot- 
tom of the matrix. 

M. Pictet, correspondent and professor of physics at Ge- 
neva, has sent to us a drawing of a monstrous colt, born at 
Locre, in the county of Neufchatel: it had cloven hoofs, 
representing claws; its head was larger and shaggier than 
usual. The peasants killed it from superstition ; “and they 
attributed its malconformation to a fright which the mother 
had received from two bears that were once shut up in the 
same stable with her. 

A young physician, M. Duvernoy, has presented to the 
class a memoir upon the hymen, where he has shown that 
this singular membrane, hitherto generally regarded as pe- 
eujiar to the human species, is also to be found in every 
animal. 

The same author has published the three subsequent vo- 

lumes 
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jumes of ‘ Lectures on comparative Anatomy, by M. Cu- 


vier ;” and thus terminated a work in which anatomy and 
physiology are considered in the most general manner. 

M. Dumas, correspondent and professor at Montpelier, 

has not yet finished his ** Grand Physiology,” announced by 
us some time ago; and he has been obliged to give a new 
edition of that which he had already published. 
_M. Barthey, correspondent and professor also of Mont- 
pelier, has reproduced his celebrated work upon “ The Ele- 
ments of the Science of Man;” which is likely to produce a 
happy revolution in physiology. 

The natural but premature desire of referring to the ge+ 


neral laws of physics and chemistry the phenomena of 


living bodies, had suggested to the physiologists of the 17th 
and of one-half of the 18th century, a crowd of hypotheses 
equally gratuitous as they are complicated, and which were 
very far from conducting them to their object. 

Some men of genius, disgusted with this way of contra- 
dictory suppositiens, thought of applying to living bodies the 
method so usefully em ploy: yed in physical astropomy since the 
days of Newton. 

That great man discovered that the movement of the stars, 
go complicated in appearance, was regulated according to cer- 
tain laws which he succeeded in ascertaining; in a word, 
universal gravitation : and admitting, once for all: in our fa 


culations, this general fact, siecle defined and appreciated, 


without examining the cause of it, we may effectually suc- 
ceed in explaining every phenomenon with precision, and 
foretel the time and place of each with even more exactitude 
than we could have done by the longest cqntinued observa- 
tions. 

This rejection of the inquiry into first causes, in oyder ta 
attach ourselves merely to an exact determination of secon- 
dary causes, or the immediate elements of motion, has thus 
been a fortunate and productive idea. 

Physiologists, therefore, have done right in imitating it, 
and much is due to M. Barthes for having invited them to 
jt from his own success. 

But now that the utility of this method is no longer con- 

tested, 
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tested, some reflections upon the precision necessary to ob- 
tain from it all that may be expected, will not, perhaps, be 
out of place. 

The astronomers ought to be imitated in every particular, 
who do not content themselves with vaguely attributing the 
celestial phenomena to attraction, but they analyse these 
phenomena, showing and distinguishing the parts of the 
attractions of each of the various bodies, and determining 
the measure and the Jaws of their action; they explain, by 
means of a rigorous calculation and precise observations, that 
these Jaws are in fact constantly the same, and belong to no 
arbitrary supposition. 

There is really no meaning in saying simply that tiving 
bodies have a vital principle, and in attributing to this prin- 
ciple every thing we cannot explain by other means. To 
think that we have said something useful, when we say 
vaguely, that sensibility and contractibility are effects of the 
vital principle, in our opinion is both deceiving ourselves 
and others by an expression devoid of meaning. 

In order legitimately to compare the employment of the 
attraction with that of universal gravitation, it would be ne- 
cessary to analyse separately every phenomenon of life ; 
to determine the share which the ordinary laws of physics 
and chemistry have in them ; and afterwards to compare the 
elements of the phenomena which these two sciences could 
not have furnished, to those which would have remained 
after the analysis of the other phenomena; to see if all these 
unknown elements, extracted, if we may be allowed the ex- 
pression, each one separately from the various phenomena, 
have any thing common among them; lastly, to ascertain 
the laws to which we are to attribute their common prin- 
ciple, if we find that it exists, since, on combining it with 
those of the ordinary sciences, it gives a rational explanation 
of all the phenomena observed, and enables us to foretell 
with some exactitude the phenomena which would happen 
in new circumstances. It is then only that pbysiology may 
flatter itself with possessing a particular principle, as well as 
astronomy ; it is then only that we shall be permitted logi- 
cally to employ the vital principle in reasonings and calcula- 

4 tions, 


188 Balloons. —Meteorology.. 


tions, as a general fact, the primitive cause of which we may 
dispense with ascertaining, until new discoveries shall give 
a well grounded hope of ascertaining it. 

But we ought to know, that we cannot attain this object 
but by bringing to perfection he anatomy and chemistry of 
organized bodies, by incessantly comparing their results with 
the observation of these bodies, as well in the state of health 
as disease, by applying, in short, this method to all the 
classes of these bodies, whatever be the complication of their 
organs and the extent of their faculties. 

The works which daily appear upon the medical and phy- 
siological sciences, show how necessary it is to collect these 
principles, and the present state of science admits of great 
improvements being made in the particular branches to 
which I have above alluded, 


XXXI. Inielligence and Miscellaneous Articles. 


BALLOONS. 


Ox the 24th of this month (March) an experiment was 
made at Woolwich, in the presence of several military offi- 
cers ahd engineers, with a species of balloons intended to 
carry dispatches from one! post to another when the wind 
serves. The dispatches are fastened to a string attached to 
the balloon, By means of a match joined to the string it 
takes fire at any calculated time; and the dispatches falling 
to the ground are picked up by sentinels watching for them 


at some distant post. 
METEOROLOGY. 


An immense ball of fire was observed at Glasgow on Fri- 
day night, the 6th of March, 15 minutes before 10 o’clock, 
directing its course (seemingly) from south-east to north- 
west, with a very long streaming tail, and, towards the end, 
of a sparkling appearance. 

LIST OF PATENTS FOR NEW INVENTIONS. 

To Jobn Falconer Atlee, of Wandsworth, in the county 
of Surrey, distiller; for his improved apparatus to be used 
in fermenting liquors. March 7. 

) 
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ToJohn Maberly, of Bedford-row, in the county of Middle- 
sex, gentleman ; for his method of making and constructing 
tents, poles, and other machinery, so as to expel and carry 
off noxious and contaminated air by a readier/and more ef- 
fectual ventilation than can be accomplished by the tents 
in commonuse. March 7. 

To Elizabeth Bell, of Blackheath, in the county of Kent, 
spinster; for certain improvements in an artificial method 
of sweeping chimneys, and an improvement in the preparing 
and manufacturing pieces used for the constructing the chim- 
neys invented by her, so as to render the said pieces capable 
of being better joined together, and more advantageously 
used for conveying smoke, water, and other fluids or bodies 
in a divided or pulverulent state in any required direction ; 
and also for certain methods, machinery, and apparatus, 
useful or necessary for manufacturing such pieces, and ap- 
plicable for the purpose of forming various other articles of 
pottery. March 7. 

To John Houlditch, of Long Acre, in the county of Mid- 
dlesex, coach-maker; for improvements m the construction 
of four-wheeled carriages of different descriptions. March 7. 

To Henry Charles Christian. Newman Clerk, rector of 
St. John’s Capisterre, in the island of St. Christopher ; for 
a machine applicable to mills in general and to various other 
purposes, but more particularly adapted to the cattle mills 
employed for expressing the juice of the sugar-cane, by 
greatly augmenting their power and execution with fewer 
cattle, and by increasing the number of the revolutions of 
the spindle and rollers in the proportion of ten to one of the 
present mills, or even more if required, by means of a ring, 
made either of hard wood or cast iron, round the mill, and 
by an entirely new construction of the axis in peritrochis, 
the lever, and a lantern-wheel or pinion, the spindles or 
teeth of which turn a cog-wheel on the spindle of the mill ; 
which axis in peritrochis, lever, and Jantern-wheel or pinion, 
are also constructed so as to revolve together with two distinct 
motions ; that is to say, a rotatory one round their Own axis, 
and a progressive circumvolutionary one on the ring, con- 
stantly acting upon and impelling the cog-wheel and spin- 
dle with their separate and united forees. March 7. 

METEORO- 
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METEOROLOGICAL TABLE; 
By Mr. Carey, or THE STRAND; 
For March 1807. 


Thermometer. en 
ul 12 | peicht or | & 8 2 
Promthe [SE |S | exfehe Barom.| g72 5 | Weather 
3S 2, ce Inches. So? 3e 
x es, Qs 
Feb. 25) 51°] 55°] 46°| 29°54 16 |Cloudy 
26, 37 | 40 | 32 "85 28 {Fair 
27| 28 | 37 | 30: | 30°00 o |Showers of 
snow 
. 28} 32 | 38 | 32 "49 9 |Fair 
March 1} 32 | 39 | 33 "54 7 |Cloudy 
2| 33 | 42 | 39 “48 5 |Cloudy 
3} 39 | 4] | 39 "08 0 |Cloudy 
4| 37 | 42 | 28 | 29°86 7 |Cloudy 
5} 25 1 33 | 95 *82 19 {Fair 
6| 25 | 37 | 32 “81 16 |Fair; snow at 
night 
7| 32 | 39 | 32 95 10 |Showers of 
snow 
8| 38 | 46] 35 ‘70 g |Fair 
9| 36 | 39 | 34 “49 7 |Storm of snow 
10! 32 | 36 | 33 | 30°00 o |Storm. of snow 
1H} 33 | 38 | 34 "10 0_ |Storm of snow 
12| 33 |} 39 | 35 24 11 {Fair 
13] 33 | 44 | 34 15 26 |Fair 
14} 34 } 38 | 32 ol 5 |Cloudy 
15} 33 | 40 | 28 | 29°95 7 {Storm of snow 
16} 28 | 37 | 35 79 10 |Cloudy 
17} 28 | 39 | 35 *50 21 |Fair 
18} 40 | 50 | 34 *30 19 |Showery 
19] 33 | 48 | 35 ‘68 29 «(|Fair 
20} 33 | 50 | 40 | 30°00 41 {Fair 
21) 40 | 54 | 41 21 26 |Cloudy 
22| 44 | 50 |} 38 "42 28 {Fair 
23| 37 | 44 |} 36 “48 35 |Fair 


24) 32 | 43 | 35 "40 37 |Fair 
25 33°} 42.|.37 |.-.°39 20. {Cloudy 
26) 36 | 40 | 37 "10 12 |Cloudy 


N.B. The Barometer’s height is taken at one o'clock. 
rR 
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RXXI. On the Stanhope Temperament of the Musical 
Scale. By Mr. Joun Farey. 


To Mr. Tilloch. 


SIR 

Wuen men of rank and fortune, like earl Stanhope, un- 
dertake the investigation of difficult points in the physical 
sciences, whatever success may attend their labours, their 
names can hardly fail of attracting attention to the subjects 
on which they employ their talents and pens. Such-I am 
happy to observe to be the case at present; Dr. John Wall 
Callcott, an eminent musical writer, having announced his 
intention of publishing a work shortly on the Stanhope tem- 
perament, in order to point out the numerous advantages of 
that mode of tuning keyed instruments; while others appear 
to be investigating the nature and peculiar properties of mu- 
sical intervals with a depth of research which has, unfortu- 
nately for the science, been hitherto very rare among prac- 
tical musicians. In my letter in your November Magazine 
(vol. xxvi. p. 172), on Mr. Hawkes’s Treatise on Music, I 
hinted at the diversity of terms or notation, in which musical 
intervals have been usually expressed by the writers who 
have treated on those minuter parts, or, intervals, necessary 
to be considered in tempering the scale ; since which I have 
carefully re-perused lord Stanhope’s treatise in your Sep- 
tember Magazine (vol. xxv. pages 291 to 312) ; and having 
found it necessary to make several calculations and arrange- 
ments of the intervals which compose the Stanhope septave, 
or douzeave, as his lordship’s system of twelve intervals in 
an octave might have been called, I am induced to trouble 
you with them, hoping that they will aid and facilitate the 
inquiries, which I have above alluded to, into the merits and 
defects of this mode of dividing the octave, » 

My lord Stanhope, from being furnished with a very ca~- 
pital and nicely-divided monochord, and with three grand 
piano-fortes of the very best construction, (pages 312, 292, 
and 304,) for making his experiments on the musical in- 
tervals, appears to have adopted that mode of expressing 

Vol. 27, No, 107. April 1807. N the 
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the results of his calculations, which, however convenient it 
aay prove in using hismonochord (which I apprehend is rather 
a costly instrument), whereon the length of wire for sounding 
C is divided into 120 parts, and the decimals of those parts, the 
same is not readily adapted for repeating his experiments on 
the monochords more commonly in use, whereon the length 
for C, or the key note, is made unity, or 100000, and the 
same is divided decimally: therefore in column 8 of Table I. 
following, and column 6 of Table II. (pages 195, 196, and 
197,) Ihave reduced his lordship’s numbers (xxv. 309.) to 
this scale, the numbers herein being the numbers answering 
to the logarithms in the preceding columns. It appears, how- 
ever, necessary here to remark, that musical intervals are of 
that peculiar species of magnitude which cannot be numeri- 
cally defined by the lengths of the strings which yield the 
sounds; and that every attempt of that kind is as futile, as 
it would be to attempt the definition of a plane surface, or 
of a solid body, by one of its lineal dimensions. 

For the purposes of comparing the magnitudes of musical 
intervals, the intervals of sounds themselves may be added 
to éach other, or deducted, at pleasure, on an instrument fur- 
nished with a sufficient number of adjustable strings, as 
our noble author has shown (p. 292, &c.): thus any number 
of the conchords called fifths (V) can be added upwards to 
each other with accuracy, the point of acuteness, or interval 
from the fundamental or key note thus obtained, can be 
compared with that obtained by adding im ascent a number 
of octaves (VIII) or other conchords ; or we can, from those 
points accurately descend by deducting (or adding in de- 
scent) any other of the conchords, as major or minor thirds 
(IIE or 3rd), major or minor sixths (VI or 6th), or of minor 
fourths (4th), to any fresh points in the scale, from whence 
we may wish to make accurate comparisons with the key 

note, and thence with any other notes in the scale. 
Notwithstanding that this mode of composing intervals 
of sound is well known, and is in constant use by tuners of 
keyed instruments, as organs, harpsichords, piano-fortes, 
&c.3; yet no.author that Ihave read has yet adopted this 
simple, accurate, and conyenient mode of notation or ex- 
: pressing, 
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pressing, as it is capable of doing, not only every possible 
interval in the diatonic system, but even the almost endless 
variety of intervals which arise, in considering the division 
of harmonic intervals into aliquot parts, as is done by his 
lordship in obtaining his di-egual thirds and tri-equal quints 
{pages 301 and 302): inthis mode, column 5 and column 3 
in my Tables I and II following (which are titled, and are 
| to be read, from the bottom upwards) express all the n- 
tervals mentioned by his lordship, and are to be read thus: 
e the octave, or VIII, consists of the sum of a third and 
minor sixth (III + 6th), of the sum of a fifth and minor 
| fourth (V +4th), ora sixth and minor third (VI+43d), &c., 
| and may be thus tuned as above explained; always observ- 
| ing, that the 3d, 6th, VI, in this column are diatonic or 
perfect, and not Stanhope or tempered intervals: b B, or 
| the 7th, may be tuned by adding two 4ths in succession, or 
two VIII upwards and two V downwards; 6 A, or the 
Stanhope 6th, by tuning upwards an VIL and a TI in suc- 
cession, and Lisecting the interval thus obtained above C by 
a new sound; of which more hereafter. It is here to be un- 
derstood, as in algebraic notation, that where neither of the 
signs + or — (denoting addition and subtraction) is af- 
fixed to any term or interval in these columns, + is to be 
understood ; as denoting ascent and the tuning or reading 
the interval which it precedes upwards; while — denotes 
that the following term or chord 1s to be tuned or read down- 
wards: at the same time, these signs + and — may be con- 
‘sidered as- merely expressing contrariety in the direction in 
which an interval is to be tuned or read; and, if a ITI was 
wanted below C, instead of above it at E, the expression VI 
= V — VIII may have all its signs changed, viz. — VI 
—V +-VILL, and the same will denote a VI and a V down- 
wards in succession, and thence an VIEL upwards, which 
will bring us to a note called b A, which is the diatonic, or 
perfect major third (111) below the key note C, 

Gentlemen who are conversant in the management of 
vulgar fractions, and no others should think of comparing 
the relations of musical intervals, will see no difficulty 
in adding or subtracting any of the intervals contained in 

N 2 columns 
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columns 5 and 3 of the Tables, first reducing the frabtionst to 
a common denominator, and attending carefully to the 


é . V iit 
signs: thus, if the Stanhope 6th, Cb A, or “t45—, 


were required to be deducted from the octave c, or V + 43 
we have, when reduced to a common denominator, the 


Til Vv o 
sites: and a * 4 


fractions =*, and the former de- 


tag 5 Vege 
2 


VIII ~ i. 


- 2V 
ducted from the latter gives 


Vt4-—III rs ae 
2 
interval required, and appears to be his lordship’s bi-equal 
third., See No. 6 in Table II. 
As an example of the meaning and uses of column 1 in 


Table I, we might have inquired what is the value of this 


VIII — tt - 
ign in fialf notes or number of finger-key in- 


or 


—; or, because V + 4 = VIII, 


interval 


tervals: thus, the VIII containing 12, and the IIT 4 half 
+4 


12 - . 
notes, we have » equal to four half notes, which 1s 


found to answer in the table to E or the III; but is in this 
case a li-egual third instead of ‘a diatonic III, the minute 
difference of which intervals, is not taken into account when 
we speak of, or estimate by, the half notes of music writers 
and instrument makers. 

It is only when musical intervals are supposed perfectly 
equal among themselves (éach +1; of a lineal octave) that they 
can be-added together, and treated as we have last done ; and 
the arithmetical differences of the lengths of strings, or even 
of the fractions expressing those lengths, cannot, as before - 
observed, represent “ the value” of intervals, or, even of 
the error or difference between two intervals, as they are 
said to do by our noble author, at the bottoms of pages 294 
and 296, last paragraph but one in page 301, fourth para- 
oraph page 302, and in all the instan€es in the last column 
of the table at page 311; mistakes, of which the student 
should be particularly aware. 


Table 
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When I have spoken above, of adding tuncable intervals to 
each other, of subtracting them from others and dividing 
them into aliquot parts, I did not, as in the case of strings, 
consider them as lineally or numerically added, &c., but 
that the ratios, of Which mathematicians have demonstrated 
musical intervals to consist, are to be added, subtracted, or 
divided. In managing numerical ratios, multiplication of 
the terms answers to addition, division to subtraction, and 
extracting of roots, or raising of powers of the terms, to divi- 
sion or multiplication of the ratios. Thus in the 6th column 
of Table J, line 1, when a V, whose ratio is 2, is to be added 
to a 4th or 3, in order to obtain an VIII or +: if the two 
fractions were to be reduced to a common denominator and 
added, we should have -8; + 5%, or 42 instead of 5§,; but 
by considering these fractions as measures of ratios, and of 
course multiplying them together, we have % x 2 equal {6 
= 1, or the true octave. Again, if the V or % were required 
to be deducted from the VIII or + (line 8), we should, pro- 
ceeding arithmetically, have  — 4, equal to 0 — 4, instead 
of the geometrical subtraction of ratios, which gives 1 x & 
(for division of fractions is performed by reversing the divisor 
and then multiplying), equal to 2, which ts the true 4th. 

Logarithms have the peculiar and inestimable property of 
numerically or lineally measuring or representing ratios; and 
when we read in a table of logarithms that 0°3010300 is the 
logarithm of 2, we are to understand that 0°3010300 is the 
numerical measure in this table of the ratio 4, 0°4771213 the 
measure of 2, &c. And 4, divided by 4, or 3 x1, being equal 
_»%,the ratio answering to a V will be,,0°3010300 —0°4771213 
= 98239087 ; observing, that 10 may generally be borrowed 
or cast away in the index, cr whole number of a logarithm ; 
and even the index sometimes omitted altogether, as is done in 
these tables. In this manner the numbers called logarithms, 
in columns 7 and 5, in the Tables [ and II respectively, have 
been deduced from, or measure the ratios (to 4+ or C) ex- 
pressed by the numerical fractions in the preceding columns; 
and are also the measures of the decimal ratios in their suc- 
ceeding columns to the common denominator 1, as before 
observed; the ratios in the 6 and 8, and in the 4 and 6 co- 

lumns, 
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lumns, being respectively equal, only the former are vulgar 
fractions (composed of the musical primes 1, 2, 3, and 5, or 
their multiples) expressed in their lowest terms, and the 
latter in decimals, as better adapted to the divisions of the 
string upon a monochord. 
I beg now to return to the bi-equal third, No. 6, in 
Table II, or a au 
numbers in the columns of the tables; and first, in order to 
express the same in vulgar fractions, we have VILT—III=+2 
x $=4, (or 6th) of which the square root is to be extracted, 
answering to bisecting or equally dividing the interval ; but 
as neither the numerator or denominater are square num- 
bers, multiply them both by 2 or by 3 (which does not alter 
the value of the fraction), and we get 12, of which the square 


> as an example for explaining the 


root is 


ch asin the table. If now we take the loga- 


rithm of J0, or 1°0000000, and halve it (answering to ex- 
tracting the square root), we have ‘5000000 for the loga- 
rithm of the numerator, from which deduct the logarithm 
of 4, equal 0°6020600, and we have *8979400 for the loga- 


, . Mi0 : Vas 
rithm of the ratio argos as in the table; while in column 6, 


*7905694 is the number answering to the last logarithm, as. 


ee . 4 TO"; 
it is also the decimal value of the fraction Lys in column 4, 


Let us now consider that the logarithm of the true major 
third, or 4, is *9030900 ; from which deducting -8979400, 
the logarithm found above, we have 0051500 or 51500 for 
the difference in column 7, and which is marked as a sharp 
temperament, or relating to an interval greater than perfect; 
because the logarithm of the bi-equal third in question is less 
than the logarithm of the III, and the logarithms of inter- 
vals (see column 7 or 5) decrease as the intervals themselves 
mcrease. 

The smallest musical interval which the antients consi- 
dered, was the difference between the tone major (T) or 4, 
and the tone minor (t) or 42;, that is, 3% x 2, equal to 84, 

which 
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which they denominated a comma (No. 16 in Table If), 
whose logarithm is *0053950 or 53950; and it has been 
usual with modern authors, in considering the temperaments 
of the musical scale, to express the deviations from the true 
chords, or temperaments, in parts of a comma; accordingly 
we have £13°° for this fraction, which is equivalent in small 
numbers to °c nearly, or about one part in 21 less than a 
comma: it remains to explain, that column 3, Table I, 
contains the true or diatonic ratios of the conchords men- 
tioned in the 4th column. 

T proceed now to make a few remarks, which occur in 
turning over the pages of his lordship’s essay in your Ma- 
gazine (which I request the reader to page with his pen from 
291 to 312). The true value of the small interval called the 
guint wolf, deduced from experiment in page 293, and cal- 
culated at the bottom of page 294, will be found in No, 15 
of my Table IT, where the result agrees with his lordship’s; 
but the difference of the terms of his ratio, in the last line, 
should be expunged, as useless and calculated to mislead, as 
before observed. 

In pages 295 and 296 his lordship speaks of four wolves 
in the major thirds, whereas there is but ove such interval, 
which for distinction I have called the tierce wolf, and 
shown its yalue in No. 14 of Table II; where it must be 
evident that this interval, VIIT — 3 IIT, owing to the equa- 
lity of all the octaves, whether taken above C, G; DEAS 
or any other of the 12 notes, is always of the same sleds 
and is no more the C wolf than that of any other letter in 
the gamut: what could have induced. his lordship to limit 
his inquiries respecting the major thirds in his essay, to the 
five columns in pages 295 and 310, is to me a mystery. 

What is said in the two last paragraphs of page 297, and 
continued in the next page, also at the bottom of page 299, 
respecting the proper object of temperament, on account of 
Jive wolves being assumed in the quints and tierces, without 
noticing those in the sixi¢mes, appears to me unsatisfactory. 

The remarks at the top of page 299 apply equally against 
tempered consonances in any system whatever, as they do 
against the zsofonic or equal temperament. The exact value 

re) 


of the Musical Scale. 201 


of the li-equal third, deduced from experiment in page 301, 
and calculated in page 311, will be found in my Table Il, 
No. 6. 

A very radical defect in the application of the Stanhope 
temperament to practice, as directed by his lordship, now 
presents itself in the mistake made in the third paragraph of 
page 301, and the third paragraph in page 302, in supposing 
that equal temperamenis of two successive thirds, or of three 
successive fifths, effected by means of geometric mean pro- 
portionals interposed-between the extremes in each case (as 
mentioned at the top of page 301, and third paragraph in 
page 302), and on which all his lordship’s calculations are 
found to be grounded (and to agree very exactly with my 
calculations upon the same principles), produce ‘* equality 
of the beatings,” by which, says his lordship, equal de- 
viations from perfection may be correctly ascertained.” 

For the purpose of showing the inconsistency of the two 
methods here proposed, for obtaining equal temperaments to 
a suecession of the same conchords, I shall-refer to the beau- 
tiful theory of imperfect consonances laid down by the late 
Dr. Robert Smith in his Harmonics, or rather to the late 
professor Robison’s popular explication of the same, in his 
article Temperament, in the Supplement to the Encyclopedia 
Britannica, 3d edit. vol. it. p. 656 and 657. 

Referring to his lordship’s table at page 303, vol. xxv. of 
your Magazine, I take the last step or process of the tuning, 
and consider, that the note C in the middle septave, according - 
to the present concert-pitch, occasions about 240 complete 
vibrations in the air in one second of time, (see Sup. Ency. 
Brit. ii. 649 and 651,) and, the vibrations of chords being 
inversely as their lengths, we have 240 x + = 120 for the 
vibrations of the C next below; and 120 x 3 = 180, the 


vibrations of G, at bottom of the table; also 180 x g/19, 
(the tri-equal quint reversed) = 268-9, the vibrations of d; 
also, 268°9 x g/i8 =401°7, the vibrations of a; and 401°7 x 
4/19 = 600, the vibrations of E or é in one second of time: 


and for proof, if we compare the vibrations of é by considering 
% it 
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it as 2 VIII + III above C, we shall have 120 x 4 x & 
= 600, as before. 

Ihave now to calculate* (by means of the last theorem 
but one, No. 65, in the Sup. Ency. Brit. before quoted,) 
what are the number of beats per second made by the éri- 
equal quint Gd; and, seeing that the same is tempered flat 
4 of a comma (No. 5 in my Table II), we have q = 1, m 
2x 3 x 180 
z61X 341 


= 3, N = 180, and p = 3; and per theorem, 


1080 


= 2°93, the beats per second. Also in the tri-equal 


guint da we have N = 268°9 (q, m, and p, remaining the 
2x 3x 2689 _ 

wor x3+1 ._ 
second. And in the tri-equal quint aé, we have N= 401°7, 
and. e2aetaRF Te 4°98, beats per second. Now these 

1Oi xX 3+1 

three rates of beating, viz. 2°23, 3°33, and 4°98, per se- 
cond, must, to support the position of our noble author, be 
equal!! Are we to suppose that the monochord used, failed 
in determining these sounds (calculated by geometric mean 
proportionals) within these limits; or, that the beats were no 
better attended to than to conclude, that vibrations of more 
than twice the length of each other were equal? For the 
theory of beats is too well established to be questioned; and 
the same is, I believe, correctly applied in the above calcula- 
tions: indeed, No. 68, of the article Temperament, above 


same as before), and 3°33, the leats per 


* Let the conchord whose perfect ratio is expressed by mid (m being the 
™m 


teast term of the ratio in its lowest terms) be tempered by the fraction ae 


a comma (q being the least term of this fraction); also, let M and N be the 
number of vibrations in one second of time, made or excited by the acute and 
grave notes of the above conchord respectively; and let : be the number of Leats 
occasioned by this temperament in one second. Then, if the temperament 


be sharp, or the chord greater than perfect, b = mee or area but 

e 2qmN 

if the temperament be flat, or the chord less than perfect, = Terese 
2qnM 

16lp—q 


quoted 
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quoted (published in 1801), contains a calculation and ex- 
periment on the leats made by a succession of equally tem- 
pered fifths, and mentions, that each fifth in ascending 
beats half as fast again as the preceding one ; which is also 
_the result of my Saleations above: and the same follows 
immediately from Dr, Smith’s original theorem. 

Instead of the three Jifths, Gd, da, and aé, each flat- 
tened by 1 of a comma (as is done by his lordship in his cal- 
culations and table, p. 309), producing equality of the beat- 
ings, I find by a calculation (not direct, but approximating) 
that the fifth Gd must be flattened about +2, of a comma 3; 
the fifth da, about -32, of a comma; and the fifth aé, about 
“31, of a comma, in order to anal these successive fifths 
beat equally quick, the rate of which will be found about 
3°16 times per second in each case; the note d making about 
268°4, and the note a about 401°0 vibrations per second, 
when thus tempered. 

The value of the éri-equal quint, deduced by experiment 
in page 302 of his lordship’s treatise, and calculated at 
page 311, is shown in No. 5 of my Table IT. 

In pages 304, 305, &c., where perfect thirds or thirds are 
mentioned by his lordship, the major, or III, is to be un- 
derstood. 

From the frst experiment, in page 304, the tierce wolf 
results: see No. 14 in Table II. 

The value of a major third in the scale of equal tempera- 
ment, third experiment, page 304, is shown No.8 in the same 
table; and where No. 4 exhibits the fifth of that scale, hav- 
ing a temperament only -3;-ths of that of a ¢ri- ~equal guint ! 

The minor thirds (3d), and resulting major sixths (VI), 

appear to me to haye been too slightly passed over by his 

lordship in the note at page 305, and not to have had their 
temperaments in the Stanhope scale sufficiently examined 
and considered ; especially as the VI must, in full harmony, 
continually be used with the IIT, on which so much stress 
has been laid. The values of the 3d, 6th, and VI, with 
their principal relations to other conchords, will be found 
Nos. 12, 2, and 1, in my Table II. 


The 
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The values of all the intervals in his lordship’s table, page 
311, some of which have been already mentioned, will be 
found m my Table II. 

Twelve successions of four major sixths each, may (as in 
the case of the III, before mentioned) be carried on upwards 
in tuning, and compared with the third octave; another 
wolf is thus produced, which we call the sixtéme wolf, 
No. 13 m Table II, and is so considerable an interval as 
nearly to equal three commas! 

I bee here to remark, that Nos. 13, 14, and 15,, besides 
representing, in the two last columns, the differences between 
the siaiéme, tierce, and quint wolfs, and the key-note re- 
spectively ; represent also, No. 13, the minor third wolf, or 
VIII— 43ds, and likewise the VI and 3d wolf, or VI— s3ds: 
No. 14 represents the minor sixth wolf, or 2 VIII — s6ths; 
and hkewise the 6th and Til wolf, or 2 Tl — 6th: and 
No. 15 represents the mznor fourth wolf, or 124ths—sVIII, 
and likewise the V and 4th wolf, or 74ths — 5V. 

Thus nine out of the twenty-one wolves which may arise, 
by comparing together every two of the seven conchords, viz. 
3d, I, 4th, V, 6th, VI, and VIII, (including all of those 
with VIII), have been examined, and produce only three 
different intervals: the remaining twelve wolves I have not 

‘leisure at present to examine, but the mode of doing so is 
sufficiently evident from these tables, and also of comparing 
all the other combinations of the seven conchords; from a 
complete table of which, a clearer insight into the natural 
scale of music would be obtained than has, perhaps, yet been 
had. 

I recommend to the reader of lord Stanhupe’s mode of 
tuning, pages 300 to 302, to lay my Table I. before him, 
and to compare the tuneable intervals in column 5 with each 
step of his lordship’s process, as he goes along, by which 
the reason for each step will the better appear. 

On the whole, I would not be considered as now giving 
an opinion on the merits of the Stanhope temperament, com- 
pared with those of M. Kirnberger (p. 302), Dr. Young, 


Mr. Hawkes (xxvi. 171), &c, &c., but rather as anxious to 
assist 
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assist the inqbiries ef those who, possessing more leisure 
than my professional duties at present leave me, may be dis- 
posed to examine it thoroughly in add its bearings. 

Conceiving that the notation by ¢wneable intervals, rather 
than by T, ft, and H, or done major, tone minor, and hemi- 
tone, which Sauveur, Dr. Smith, Maxwell, Hawkes, and 
other writers on the scale of music have used, will greatly 
facilitate the study of this curious and useful subject, I have 
composed a table of all the combinations of the musical 
primes 1, 2, 3, and 5, which when multiplied do not in any 
case exceed 10,000; and another table of these composite 
or musical numbers (174 in number), arranged numeri- 
cally, with their factors and logarithms annexed ; by which, 
in every possible case, any fraction or ratio, neither of whose © 
terms exceed four places of figures, can be resolved into 
tuneable intervals; and, on the contrary, any combination 
of tuneable intervals in whole numbers can be resolved into a 
vulgar fraction or ratio, and its logarithm obtained, without 
reference to any other tables: these tables, with examples 
of their uses, I intended to have sent herewith; but fearing 
that I have already exceeded the limits of articles in your 
Magazine, I shall defer them to another opportunity. 

I have too high an opinion of earl Stanhope’s liberality of 
mind, and zeal for the discovery of scientific truth, to offer 
any apology for the freedom with which I have examined 
and commented on his treatise; and should the pending in- 
vestigations of Dr. Callcott and others, comparing the leats 
made ly every concord among themselves, as well as with 
the key note, ultimately pronounce in favour of the Stan- 
hope temperament, the actual number of Leats of the tri-equal 
guints and bi-equal thirds can be readily calculated, and, 
when arranged in tables, can be as easily applied in tuning 
without a monochord or glasses, as if the numbers had Leen 
equal; for they must have been counted during a given space 
of time, in order to ascertain that equality with the necessary 
precision. 

I profess to be influenced but little by the arguments re- 
specting character in the different keys; it has never ap- 

peared 
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peared to me, nor have I heard it objeeted by others, to the 
rapturous effects produced by the various and occasional tem- 
peraments in the melody, or leaps from note to note, of their 
respective parts, which accomplished singers and violin &c, 
performers of slow music in concert * introduce, for the 
purpose of producing all their chords perfect, that character 
is wanting in these performances, so refined and superior 
to any wherein common keyed instruments or those with 
fixed tones are used. 

Mr. Maxwell has shown the principles, on which to con- 
struct an organ capable of imitating or assisting these per- 
fect performances, by avoiding all temperaments in the har- 
mony ; for temperaments, and those of a very varied kind, 
there must be in the melody, to obtain perfect cherds in con- 
cert, or the performance of music in parts. I heartily wish 
that earl Stanhope could be induced, to lend his talents and 
powerful means to the perfecting of an instrument capable 
of performing in Maawell’s complete diatonic scale, not 
doubting but the greatest astonishment and delight would 
be felt, frotn hearing performances upon such an instrument. 

In my letter vol. xxvi. p. 172, last line but four, I beg 
to correct the error of “ October’’ instead of September ; 
and in p, 175, line ten from the bottom, of ‘¢ four’’ instead 
of five. 

Iam, sir, 
Your obedient servant, 
JouN Farey, 


2, Upper Crown-street, Westminster, 
March 28, 1807. 


* As in the Glees occasionally to be heard at the King’s concert, or at Har- 
rison’s concerts, &c.; the sublime sinfonia of the heavenly host in the Mes- 
ah, &c. 
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KXXIII. Description of an Apparatus for Curvilinear 
Sawing. By Joun Trotter, Esq.* 


GENTLEMEN, 
ITH the view of obviating many difficulties and ex- 


penses, which have long attended the operations of those 
requiring curvilinear sawing In their trade, and of public 
bodies connected with those trades, through the licentious 
and refractory conduct of sawyers, it has been represented 
to me as a measure extremely desirable, to adopt more ge- 
nerally mechanical powers, could such be discovered as 
would preclude much mystery and manual labour. 

Considering the subject in a national point of view, as 
connected with our naval yards in the formation of timber ; 
with our military departments, in respect to wheels of every 
description; with our whale and herring fisheries; our pub- 
lic and private breweries and distilleries; our East and West 
India companies, and other bodies depending on cooper- 
ages, as well as other minor trades peculiarly liable to the 
evils complained of, I invented a curvilinear saw, which, 
with little aid of the most ignorant labourer, answers every 
purpose. 

Having effected these ends, suffer me to solicit the honour 
of your acceptance of a model, together with a drawing of 
my saw, sufficiently accurate for the use of those in remote 
situations to work by, who may wish to use or make them. 

I have the honour to be, gentlemen, 
Your most obedient humble servant, 


JOHN TROTTER. 
Soho Square, Sept. 12, 1805. 


To the Society for the Encouragement 
of Arts, Se. 


Fig. 1. (Plate V.) represents a bird’s-eye view of the saw 
and machinery. ‘The dotted lines show the spindle a; 
moving on two centres J, b, having at one end a pulley ¢, 


© From Transactions of the Society for the Encouragement of Arts, &c. vol. xxiv. 
—The Society's gold meal was voted to Mr. ‘Yrotter for this communieation, 
aud a model of the saw is preserved in their repository. 
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and at the other a concave saw d (with a corresponding con" 
Péxity tothe curve required to be saw ed,) Secured on the 
convex side by’a collar, and on the concavé ‘side by a loose 
collar, and screw nut. 

e, e, Two grooved plates, admitting through the top of 
the bench ie fence f, screw bolts fastened by thumb nuts, 
by means of which, and a parallel motion g, the fence f is 
regulated, and consequently the conductor ni of the wood 7 a, 
admits it to be sawed through, as pepiczenied in the dotted 
line, at any part required. 

The fence, conductor, and saw, must all be curved alike ; : 
but to saw in smaller circles, with the same saw and at the 
’ same time square with the face of the bench, a steel slider k, 
regulated by two screws, is made to press, as occasion, may 
require, on the convex side of the saw, and raise the verti- 
cal line of it to a right angle with the bench ; otherwise the 
top of the bench itself must receive the same inclination to 
the vertical line of the fixed saw. ite 

Fig. 2. Is a front view of the saw and bench, in which, 
the teeth of the saw are more clearly shown. 

Fig. 3. An end view of the same machinery. 

Fig. 4. Shows the saw,: axle, and pulley, all made. of 
iron or steel, and separated from the frame. | 


. 


XXXIV. Description of Mr. James Harvre’s Improved 
Bookbinder’s Cutting Press*. 
SIR, : 

“wave herewith sent a model of an improved press for 
bookbinders, the invention of Mr. James Hardie, book- 
binder, Glasgow. The inventor claims no other merit than 
that of having simplified the common press, rendered it more 
powerful, and adapted it to work, more ceconomically.; or, 
in other words, to save time to the workman... It has been, 
found so superior to the press i common use, that all the 


‘ 


© * From Transactions of the Society for the Encouragement. of Aris, &e—Fitteen 
guineas were voted to Mr. Hardie for his improvement, and a model is prezz 
served in the Society’s repository. 
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‘bookbinders in. Glasgow and Edinburgh are adopting it. 
This 1s perhaps, the best proot that can be given of its utility. 
The inventor has received certifica'es from the bookbinders 
alluded to, which will be sent to the Society, if they think 
the press worthy of their notice. Mr. Hardie, in desiring 

eto submit the model to the inspection of the Society, ree 
in view chiefly to benefit the bookbinders in‘ places remote 
from his residence ; an object which he thinks cannot’ be $0 
well attained in any. other way, as by the publicity which | 
the Society is able to give to improvements deserving of its 
notice. 

The i improvement of this simple instrument has cost Mr. 
Hardie much time, and even expense; and he will be glad 
to receive any remuneration from the Society which they 
may think his invention deserves. 

I am, sir,. 
Your most humble servant, 
A. TiLLocu. 


w 


Carey-street, Feb. 21,°1806. 


To C. Taylor, M. D. 


The principal difference between this and the press which 
has been for time immemorial employed by the bookinders, 
consists in effecting the business by one iron screw instead 
of two wooden ones formerly used. «This screw works in a 
nut let into and fastened to the top piece A, (Fig. 5. Plate V.) 
its lower end working in a collar, fastened to the moving 
piece B, sliding in grooves within the two sides of the 
frame. CC are the guides fe the plough, as in the com- 
mon press. - 


~ 
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XXXV.- Account of the Fall of Part of the Rosenberg 
Mountain, in September 1806. By the Rev. Mr. Bucx- 
MINSTER, Of Boston, North America, but then residing 
in Switzerland. 


L you have a large map of Switzerland, I beg you to Jook 


for a spot in the canton of Schweiz, situated between the 
Q2 lakes 
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lakes of Zug and Lowertz on two sides, and the mountains 
of Rosenberg and Rosi on the others. Here, but three weeks 
ago, was one of the most delightfully fertile valleys of all 
Switzerland ; green and luxuriant, adorned with several little 
villages full of secure and happy farmers. Now, three of 
these villages are for ever effaced from the earth, and a broad 
waste of ruins, burying alive 1400 peasants, overspreads the 
valley of Lowertz. 
About five o’clock in the evening of the 3d of September, 
a large projection of the mountain of Rosenberg on the north- 
east gave way, and precipitated itself into this valley: in less 
than four minutes it completely overwhelmed the three vil- 
laces of Goldau, Busingeu, and Rathlen, with a part of | 
Lowertz and Oberart. The torrent of earth and stones was 
far more rapid than that of lava, and its effects as irresistible 
and as terrible. The mountain in its descent carried trees, 
rocks, houses, every thing before it. The masz spread in 
every direction, so as to bury completely a space of charm- 
ing country more than three miles square! The force of the 
earth must have been prodigious, since it not only spread 
over the hollow of the valley, but even ascended far up the 
opposite side of the Rigt. The quantity of earth, too, is enor- 
mous, since it has left a considerable hill in what was before 
the centre of the vale. A portion of the falling mass rolled 
into the lake of Lowertz, and it is calculated that a fifth part 
is filled up. Ona minute map you will see two little islands 
marked in this lake, which have been admired for their pic- 
turesqueness.. One of them is famous fur the residence of 
two hermits, and the other for the remains of an antient 
chateau, once belonging to the house of Hapsberg. So 
large a body of water was raised and pushed forward by the 
falling of such a mass into the lake, that the two islands, 
and the whole village of Seven, at the northern extremity, 
were for a time completely submerged by the passing of the 
swell. A large house in this village was lifted off its foun- 
dations, and carried half a mile beyond its place. The her- 
mits were absent on a visit to the abbey of Eimsidein. 
The disastrous consequences of this event extend further 
than the loss of such a number of iirhabitants in a canton of 
Jittle 
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little population:—a fertile plain is at once converted into a 
barren tract of rocks and calcareous earth, and the former 
marks and boundaries of property are obliterated. The main 
road from Art to Schweitz is completely filled up, so that 
another must be opened, with great labour, over the Rigi. 
The former channel of a large stream is choked up, and 
its course altered; and as the outlets and passage of large 
bodies of water must be affected by the filling up of such 
a portion of the lake, the neighbouring villages are still 
trembling with apprehension of some remote consequences, 
against which they know not bow to provide. Several hun- 
dred men have been employed in opening passages for the 
stagnant waters, in forming a new road for foot passengers 
along the Rigi, and in exploring the ruins. . The different 
cantons have contributed to the relief of the suffering canton 
of Schweitz, and every head is at work to contrive means to 
prevent further disasters. 

The number of inhabitants buried alive under the ruin of 
this mountain is scarcely less than 1500. Some even esti- 
mate it as high as 2000. Of these, a woman and two chil- 
dren have been found alive, after having been several days 
under ground. They affirm, that while they were thus en- 
tombed they heard the cries of poor creatures who were pe- 
rishing around them for want of that succour which they 
were so fortunate as to receive. Indeed, it is the opinion 
of many well-informed people that a large number might 
still be recovered; anda writer in the Pudhliciste of Paris 
goes su far as to blame the inactivity of the neighbouring 
inhabitants, and quotes many well-attested facts to prove 
that persons have lived a long time buried under snow and 
earth. This at least is probable in the present case, that 
many houses, exposed to lighter weight than others, may 
have been merely a little crushed; while the lower story, 
which in this part of Switzerland is frequently of stone, may 
have remained firm, and thus not a few of the inhabitants 
escaped unhurt. The consternation into which the neigh- 
bouring towns of Art and Schweitz were thrown, appears, 
indeed, to have Jeft them incapable of contriving and exe- 

03 cuting 
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euting those labours'which an enlightened compassion n would 
dictate. 
“The mountain of RowenWereg as well asithe Riot and: other 
Mountains in- its vicinity, are composed of a kind of brittle 
_ealeareous earth and pudding-stone or aggregated’ rocks? 
Such a prodigious mass as that which ‘fell, would: easily 
eramble by its own weight, and spread over a wide surface. 
The bed of the mountain from which the desolation came, 
i$ a plane inclined trom north to south. Its appearance as 
it-is mow laid bare: would lead one to suppose that ‘the mass; 
when first moved from its base,'slid for some distance! before 
- jt precipitated itselfinto the valley..:The height of the Spits- 
berg (the name of the projection which fell) above therlake 
and valley of Lowertz:was' little less than 2000 feet. The 
composition/of the chain of the Rigi, of which’ the Rosen 
beresmakes “acpart, has always been/an/abstacle in ‘the way 
of those system-makers who have ‘built: their’ hypotheses 
upon’ the structure of the Alps.’ It has nothing of granite 
in its:whole'mass ; ‘and, though nearly 6000 feet above the 
sea, is greeny and even fertile, to itssummit. It is com= 
posed ‘of nothing but éarth and’ stone, combined in rade 
masses.’ It is also remarkable that’ the strata of which it is 
composed are distinctly inclined from the north to the south ; 
acharacter which is common to all rocks of this kind through 
the whole range of Alps, as well'as ‘to’ the’ greater part of 
calcareous, schistous, and pyritous rocks, ‘and /also\to the 
whole chan of the Jura. . 
belt was about ‘a week after'the fall of the mountain that 
our route through Switzerland led us to visit this scene of 
desolation ;: and never can I forget the succession of melan-+ 
tho! y, views which® presented: themsclves ‘to our. curiosity. 
In®our way to'it we landed at Art; a town situated at the 
southern extremitv.of the lake of Zag; and we skirted along 
thereastern boundary of the suing,” By the side of Mount 
Rigi, fowards' the Jake of Lowertz. ) Prom various points’on 
our passage we had complete views of sucha scene of a 
struction as no words:can adequately «deserthe: 1U0 
Picture to yourself arude’and mingled mass of earth and 
stones, 
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«stones, bristled withrthe shattered part ofiwooden totiagés, - 
sand with thousands ofvheavy trees torn up by the reots, and 
projecting in everydirection.." In one part you might see‘a 
range of peasants’ huts which the torrent of earth/had reached 
with sjust force enough to overthrow and tearin pieces, but 
wathont bringing sorbenough to, céver theny, © In another 
ewere) mills*-broken»in pieces by huge rocks separated froin 
the top of the mountainy whieh were even carried high! ap 
-he sopposite side of the Rigi. Large pools of water wert 
formed:tin! different parts of the ruins,” and’-many, little 
istreams, !awhose® usual: channels: had been filled: up,° were 
bursting’ rout m-various places.: «Birdsoof” preys attracted 
- by “thes smell: of dead: rbodics; were hovering tallsover ‘the 
walléy.: But »the general impression made uponous by the 
‘sight of such an extent. of desolation, conned ted¢todawith 
_ the! ideatthatchundreds of »wretched: creaturés:avere at Phat 
moment alive buried under a mass of earth, and.inaecessilile 
to the cries and labouwrssaf their friends) was too hurrible:to 
be describechor understood: As we travelledalongthebore 
dersiof this: chaosiofruimed' bpildings, a:poor peasant, bears 
ing’a couutenance ghastly with* woe;,came upto us. torbeg 
a piece of money. oHevhad three children bariediiunder tie 
rains:of acottage, which he waséndeavouting tterclear aw api 
A Tittle! further onrwercamestoca? chevated »spos whichyovens 
looked. thelwhole scene.) Here! we) fouird aopaiuteroseated 
onda rock,vand*busy in sketchymedts chorrors.o Lbe~bad 
chosemamost: favourable points )oBefprerhim; vat theidis 
stance of moretthan a league, rose the Rosenbergs from avivose 
bare side had rushed the destroyeriof albthis Idgiatd bebutys 
Owhissright was:the Jake oftlyowertzs spartly il ledowithithe 
earth of the mountain.o: Ouuhebanksvofuthis. takerwas alt 
that remained of the tow of owertz. ube church: was) ded 
molished, bat thecdoswer yet istondy and! thenrmmns ,»shatecredk 
but’ not: thrownedown?» The! figures:whiehi acamated this 
part of othe drawing were: a: fewwmiserablenpeasants, cleft 
to grope among ihe wrecks of | their) village: »Thertoxe 
ground of the picturedvad a wide desolate sweep af éarth and 
stones; relieved bynthershattéred lroofiot a neighbouring cot 
- 2th 04 c tage, 
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tage. On the left hand spread the blue and tranquil surface 
of the lake of Zug, on the margin of which yet stands the 
pleasant village of Art, almost in contact with the ruins, 
and trembling even in its preservation. 

We proceeded, in our descent, along the side of the Rigi, 
toward the half buried village of Lowertz. Here we saw 
the poor curate, who is said to have been a spectator of the 
fall of the mountain. He saw the torrent of earth rushing 
toward his village, overwhelming half his people, and stop- 
ping just before his door. What a situation! He appeared, 

_as we passed, to be superintending the labours of some of 
the survivors who were exploring the ruins of the place. 
A number of new-made graves, marked with a plain pine 
cross, showed where a few of the wretched victims of this 
catastrophe had just been interred. ‘ 

Our course lay along the borders of the enchanting lake 
of Lowertz, The appearance of the slopes on the eastern 
and southern sides told us what the valley of Goldau was. 
a few days since; smiling with varied vegetation, gay with 
villages and cottages, and bright with promises of autumnal 
plenty. The shores of this lake were covered with ruins of 
huts, with furniture and clothes, which the vast swell of 
its waters had lodged on the banks. As we were walking 
mournfully along toward Schweitz, we met with the dead 
body of a woman which had been just found. It was 
stretched out on a board, and barely covered with a white 
cloth. Two men, preceded by a priest, were carrying it to 
a more decent burial. We hoped that this sight would have 
concluded the horrors of this day’s scenery, and that we 
should soon escape from every painful vestige of the calamity 
of Schweitz. But we continued to find relics of ruined 
buildings for a league along the whole extent of the lake; 
and a little beyond the two islands mentioned above, we saw 
lying on the shore the stiff body of a peasant which had 
been washed up by the waves, and which two men were 
examining, to ascertain the place to which he belonged. 
Our guide instantly knew it to be the body of one of the in- 
habitants of Goldau.. But I will mention no more particu- 

lars. 
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jars. Some, perhaps, that have been related to me are not 
credible, and others which are credible are too painful. 

The immediate cause of this calamitous event is not yet 
sufficiently ascertained, and probab!y never will be. The 
fall of parts of bills is not uncommon, and in Switzerland 
"especially there are several instances recorded of the descent 
of large masses of earth and stone. But so sudden and ex- 
tensive a ruin as this, was, perhaps, never produced by the 
fall of a mountain. It can be compared only to the de- 
struction occasioned by the tremendous eruptions of Aitna 
and Vesuvius. Many persons suppose that the long and 
copious rains which they have lately had in this part of 
Switzerland may have swelled the fountains in the Rosenberg 
sufficiently to push this part of the mountain off its inclined 
base. But we saw no marks of streams issuing from any 
part of the bed which is laid bare. Perhaps the consistency 
of the earth in the interior of the mountain was so much 
altered by the moisture which penetrated into it, that the 
projection of the Spitsberg was no longer held by a suf- 
ficiently strong cohesion, and its own weight carried it over. 
Perhaps, as the earth is calcareous, a kind of fermentation 
took place sufficient to loosen its foundations. But there is 
no end to conjectures. The mountain has fallen, and the 
villages are 10 more. 

If we had not been detained at Strasburg waiting for pass- 
ports for ten days, we should have been in Switzerland on 
the 3d of September, probably in the vicinity of the Jake 
of Lowertz; perhaps under the ruins of Goldau. Several 
travellers, or rather strangers, have been destroyed ; but whe- 
ther they were there on business or for pleasure, I know not. 
Among them are several respectable inhabitants ef Berne ; 
and a young lady of fine accomplishments and amiable cha- 
racter, whose loss is much lamented. 


XXXVI. De- 
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XXXVI. Description of an Improved Stove for Heatae 
Rooms, or Drying different Ariicles. Py: Mr. GEORGE 
_FIELR*. 
SIR, 

HAVE the honour of enclosing~a plan and account of a 
stove, which unites the various advantages, of heating, boil- 
ing, steaming, evaporating, drying, ventilating, &c,.- These, 
together with a certificate it model of the stove, I beg the 
fayour of you to lay before the Society.; : - 

I have the honour to be 
Your most obedient servant, 


Gro, Frexp., 
No. 87, Newman-street, March 11, 1806. 


: To Dr.-C. Taylor, 7 
Secretary, Gc. ' 


‘ Fig. 2. (Plate VI.) represents a longitudinal section of the 
stove, showing the course of the air bins its entrance into 
the flues of the stove at.A, to its entrance into the upper 
chamber of the stove at B: and also the course of the smoke 
from the fire-place at C, till it escapes from the stove atD. 
E,E, are the doors or openings of the fire-placeand ash- 
bole ; ,’ 

Fig: 2. is a similar section at right angles with the alia; 
exhibiting the course of the air through tbe chambers of the 

-ptoves.from its entrance into the chamber No. 1. at B to-its 
entrance beneath the fire-place at F. This figure also shows 
sections of the flues, with the divisions through which’ the 
airjand smoke passiseparately, the smoke-flue in the centre, 
and. the air-fluesionieach side. G,G, are doors and openings 
through which the articles to be dried are introduced-imto the | 
chambers. . : 

When the Gob’ is lighted, al the doors of, the hamiient 
ash-hole, and fire- place, closed, the air by which the fire 
is supplied enters at A, fig. 1, passes through the air-flues 
a, a, a, a, enters the upper chamber at B, traverses and de- 
scends through the chambers No.1, 2, 3, and arrives be- 


* From Transactions of the Societyof Arts, &c,—The silver medal was 
voted to Mr. Field for this improvement. 
1 Y ages neath 
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neath the fire at F, fie) 2. Having supplied the fire’ with | 
oxygen, it passes: through: the fue withithe smoke, and 
éscdpes at D, heating in’ its protractedi¢ course the chambers 
and eieduen, 

“As the cold air enters the stove at A, eaccllaneety above 
a plate forming the top of the fire-place, and’ pursues a 
similar route with the fire-flue, it enters the chambers very 
much heated’ and rarefied. “ Heni¢e any moist’ substance 
placed in the chambers evaporates in consequence, not only 
of the heated flues circulating round them. but of a’stream 
of warm rarefied air, which, while it continually raises eva- 
poration, as continually bears away the exhaled moisture in 
its passage tothe fire, thus imitating the gradual! and effica- 
cious plan ef nature in drying by the sun and air. While 
these effects are taking place within the stove, part of the 
air which énters at A. fig: land 2, passes through air-flues 
on the other’side of the fire-flue, pursues a parallel course 
with the first, and gives out a current/of warny air tonthe 
roém at’an aperture H. / This‘effect may be obtained ima 
much hicher degree, if the doorsiof the chambers aud ash- 
holé are opened? should: the hand or face be then brought 
néary they would be‘fanned with a’stréam of w arm air, espe- 
cially- from’the upper chamber. ; ; 

By means of this stoye\f Have blariordtech ai i to-dryness, 
without burning or discoluring it; and have dried cherries, 

plums, arid other fruits, so as to imitate those which are're+ 
ceived from abroad. I have repeatedly dried colours and the 
most delicate substances without the slightést injury to'them, 
even though the operation proceeded quickly. tess 
JoThe height’ of the’ stoveis about 52 feet; itsidiameter 2% 
feet, and’ that of the fides 4 inches. The'external part as 
constructed of brick, and the internal parts of thin) Rvegate 
or ‘fire-stone, except the top! of the iresplacejowhich’is a 
plate of cast iron. Were it to be wholly formed of iron, its 
effects would necessarily be more’ powerful. 

Fig. 3. represents’ an extension of the plan, ‘in’ which 
stoves of this kind may be advantaycously connected with 
one or more furnaces for chemical or other uses. . The fire- 
place, brought out, either in front % or-on one side, by the 

present 
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present position of its crown I, forms a reverberatory fur- 
nace, or will make a sand-bath by reversing it. 

The space occupied by the fire-place in fig. 1, may in 
this be converted Into apartments for evaporating substances, 
or occasionally for cooling them by an opening at K to admit 
cold air, while the warm air of the stove is excluded by a 
register or door. The dotted lines show the manner in which 
asecond furnace may be connected by an opening into the 
flue at L. 

In addition to the uses already pointed out, this stove 
would probably be found extremely serviceable in drying 
japanners’ goods, and consuming the noxious fumes and 
gas which arise from the oil and varnish used in this bu- 
siness. : 

Since the stove is not limited to any certain dimensions, 
it might be adapted to the drying of malt and hops, perhaps 
of herbs, corn, and seeds generally. It night alse be ac~ 
commodated to the purposes of the sugar-bakers, connected 
with the great fires they employ for their boilers. It has 
been shown to be useful in the confecticner’s art, and pro~ 
bably it may be equally so in baking biscuits for the navy ; 
nor less so in drying linen for the laundress, dyer, calico- 
printer, and bleacher. I have myself found it well accom- 
modated for a chemical elaboratory. 

The efficacy of the stove in ventilating, boiling, and steam- 
ing, may easily be shown. In manufactories and rooms, 
generally, the heated and noxious part of the atmosphere 
ascends towards the ceiling: if then the air-flue M, fig. 3, 
is continued upward according to the height of the room in 
which it is placed, the air will be drawn from the top, and 
the room become ventilated, while from the opening at N 
it is supplied, if requisite, with warm air. 

It is unnecessary to show the various ways in which a 
boiler may be connected with this plan: it is sufficient to 
observe, that in the space allotted for the fire-place in fig. 1, 
there is sufficient room within the body of thé stove for this 
purpose ; and that if the circulating air be made to pass over 
the boiler, evaporation may be carried on very expeditiously 
by the air removing the vapour as it arises. Finally, if an- 

other 
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ather division of the flues be made in the manner shown 
fig. 2, it might form a steam-pipe or flue, running the course 
of the air and fire-flues to convey steam to one or more 
apartments of the stove, or extended beyond the stove for 
heating the room in which it stands. One of the air-flues 
might “otcasioually. be adapted to this use. It is obvious 
that the power of steam in a heated apartment would be not 
only greater, but better kept up. In steaming it would be 
necessary to close the apartments of the stove, and to give 
air to the fuel by a different course. 

As the stove is not confined in its dimensions, so neither 
is it necessarily of the form described in the drawing, nor 
are the apartments necessarily three: all these cubtiewlais 
admit of variation according to local or other circumstances. 
It is evident that the air-filues themselves may be converted 
into chambers for drying, &c.; and the fire-place of fig. 3. 
is well adapted to receive an apparatus for the decomposi- _ 
tion of coal, &c.; for producing all the effects of the thermo- 
lamp, or illuminated smoke, &c. But it is needless to enu- 
merate the many ceconomical and philosophical uses to 
which the stove may be applied. It is sufficient for the 
present purpose if I have rendered the principle and plan 
intelligible, the artist and manufacturer will then be at no 
loss in adapting it to the particular object which he may re- 
quire it to accomplish. 


XXXVIT. New Observations on Volcanoes and their Lava. 
By G. A. Dz Luc. 


(Concluded from vol. xxii. p. 271.) 


M. HuMeEoLprt, considering basaltes as of aqueous forma- 
tion, attributes the same origin to odsidian and to what he 
calls basaltic porphyries. If all the volcanic products, which 
at the first glance do not seem to have been treated by fire, 
ought to be considered as natural rocks, there are very few 
antient lavas which could be recognised as a product of fire. 
It is thus that count de Borch, who had nevertheless visited 
Awa, has said that its fundamental stone is a granite mixed 


with 
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with jasper; and Mr. Kirwan after him, and also father De 
la Torre, were persuaded that Vesuvius and Aitna are not 
products of fire, their bases being, as they say, marine stones. 
| must further remark, that if we refuse to regard as pro- 
ducts of the fire all the volcanic substances that our furnaces 
vitrify in a bigher degree than the volcanoes. do, there are 
very few which can be considered as marine, since our fur- 
naces reduce them toa much more perfect vitrification. 

The basaltic porphyries mentioned -by M. Humboldt may 
rather be the source of all the porphyriés he mentions. » It 
is even doubtful if the Chimborago is really a volcano. » It 
is almost probable, he says, that it is of a volcanic nature,, 
If it is only a probability in his idea, it 1s not astonishing 
that the substances which constitute it appeared to him, to 
be porphyries, or any other natural rock. 

I collected upon the sea shore at Portici several fragments’ 
of rolleddava, which, if we were determined to sec nothing 
else than forphyries, might very easily be taken for as many 
varieties of this rock. 

‘© The porphyries in the neighbourhood of Riobamba and 
Tunguragua (says M. H rygpbiold) are 2080 toises thick.”’ - 

According to the measurements made at Peru by the 
French academicians (which I shall have occasion to men- 
tion again) the berght of Tunguragua ts £623 toises above the 
level of the sea; and that of the soi! of Quito, situated in the 
same valley with Riobamba,is 1462 There remain, therefore, 
1161 toises as the elevation of the Tunguragua above the 
valley. Its form is a regular cong, which is the form of all 
volcanoes, and this cone, which is prolonged outwards far 
below the valley, is composed of volcanic substances only ; 
for, as | have already. remarked, every volcano, whatever 
be its height, is an accumulation of subtances forced out 
successively by one or more mouths. In this state of things 
we could scarecly find room at Tunguragua, and its envi- 
rons, for a thickness of porphyry of 2080 toises. 

Three years azo M. Hergen, professor of mineralogy in 
the Museum of Madrid, who is mentioned by M. Hum- 
boldt; sent me, among other ‘things, three specimens of 
substances from Tunguragua, named, according to eti- 
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quette, turungagua. One of these specimens is of an almost 
compact: lava: the other is of a spongy lava; and the third 
is a pumice stone, The compact lava contains several small 
whitish crystalline laminze, which strongly resemble those 
of the lavas of Aina, and give to this lava an appearance of 
porphyry, which may have induced M. Humboldt to regatd 
it as porphyry. This volcano is towards the east, opposite 
to Chimborago, and some leagues north from Riobamba. 

M. Bouguer, one of the academicians sent to Pera in 
order to measure the degrees of the meridian, gives a more’ 
precise idea of the substances which compose the volcanoes 
ef that country. Upen his return from this long and labo- 
tious voyage, he gave an account of it to the Academy of 
Sciences onthe 14th of November 1744, and we find in his 
discourse the following observations * : aT 

‘<¢ We have an opportunity at Peru of seeing the interior 
of the earth'to a great depth, because it is every where cut 
into deep ravines. Many of them have been discovered: 
200 toises broad, and 60 or 80 deep; some are even twice 
as large. It is only necessary ‘to descend into them in order 
to see all the qualities of the different beds; no fossil what- 
ever is discovered in-them. We see plenty of that black 
kind of sand which is attracted by the magnet ; and we are 
able to ascertain, in general, that the layers we observe there, 
and the shades of which are very distinct, far from/being ; 
the effect of different alluvial deposits, are rather caused bis - 
the expansion of the substances vomited forth by voleanoes ; 
almost every thing seen in these ravines being the work of 
firé.. Some of these mountains, even to x great depth, are 
formed of nothing else than scoriz, pumicé-stones, and 
fragments of burnt stones of all sizes; and sometimes the 
whole is concealed under a layer of common earth, which 
produces herbs and even trees. I have seen beds of burit 
stones reduced into very small morsels, almost as thick as 
the height of five or six men,’ chiefly at the bottom of the 
Cotopaxi, which has become a perfect truncated cone, and 
of which the summit ‘has been carried off. The bottoin of 


* Memoirs. of the Academy of Sciences for 1744; 4th edition, p, 270. 
this 
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Mis voleano has been rounded, and has assumed a regular 


form, by the overflowing of all those matters which have 
not been pushed out with sufficient force, or which were too 
light to roll to a distance. If we were to count the diffe- 
rent eruptions of the Cotopaxi by the multitude of different 
layers of burnt stones which are at the foot of it, without 
even having regard to the inferior layers which are broken 
and overturned, the last burning would be at least the 
twentieth ; and it would appear that each eruption sent out 
substances of different colours and of various descriptions, 
and that they have been successively shot out accordingly 
as they are differently arranged in the bosom of the moun- 
tain.” 

With the slender knowledge of lithology and geology 
which the times afforded, M. Bouguer turned his attention 
to the substances of these muntains which attracted his no- 
tice ; and according to what he has said on the subject, and 
from the manner in which he expresses himself, we easily 
perceive that every thing is of a volcanic nature, from the 
base to the summit of these mountains. This black sand, 
attracted by the magnet, resembles the ferruzinous sand on 
the shores of Naples ; and these deep ravines, the sections 
of which show the work of the fire, are similar to the rugged 
face of Mount Somma hanging over the narrow valley which 
separates it from the Vesuvius of the present day, where 
every thing also is the work of fire. 

Bouguer had an opportunity of seeing closely the ravines 
he mentions: he traversed a great number of them in ascend- 
ing frofit Caracol, situated at the foot of the Cordelier, to the 
valley of Quito. The ascents and descents were so frequent, 
that it occupied him seven days in travelling a distance of 
only eight or nine Jeagues in a right line. He at last arrived 
at the foot of that part of Chimboraco which hangs over the 
valley. These numerous ravines, which furrow the declivity 
of the Cordelier from its base, hollowed out by the torrents 
produced by the abundant rains which fall in this country, 
show that the substances of which these declivities are formed 
are quite distinct from each other, like all the heaps of vol- 
canic matters. 


The 
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The academicians measured in this high region three de- 
grees of the meridian, from Cuenga on the south to the 
equinoctial line to the north of Quito, not far from the grand 
volcano of Cayambairo. This valley being bordered on both 
sides, through all its length, with very high volcanoes, its 
soil must be composed entirely of an accumulation of the 
substances they have vomited; they have heaped up the 
space which originally separated the two lines of volcanoes, 
and raised the valley to its present height. It is not asto- 
nishing that M. Humboldt did not find any slate, micaceous 
schistus, gneiss, or any vestige of granite; but what is particu- 
larly astonishing is, as he says, that granite always oceupies 
the highest parts of the globe in the temperate zones. It is 
not, therefore, at all ascertained that in this part of the Cor- 
delier, every thing being the work of subterraneous fires, 
there is any bed of natural rocks. This is probably the reason 
why he had recourse to porphyry, from the porphyroidal 
appearance of several lavas. Such are the errors into which 
we may fall, when we adopt the Neptunian system, in mis- 
taking the productions of fire. 

Beyond the two lines of volcanoes their sides are joined 
by the successive extension of their bases, and show a sug 
cession of heaps of the same matter: this is pointed out in 
a very precise manner by the observations of the academi- 
cian. These exterior shelves being very old, and descend- 
ing into the region of vegetation, they are covered with herbs 
and forests wherever the torrents have not torn up ravines. 
The base of Mount Aitna is also covered with forests, and 
that of Vesuvius with gardens and vineyards, which are often 
destroyed by new eruptions. Perhaps one of the layers 
through which the volcano of the Cordelier shows itself 
appears at the exterior: their numerous eruptions may have 
covered them. The foot of the cones which rise from the 
valley ought not to be considered as the base of the volcano. 
Their base is at the level of the sea, and the focus of the 
crater is considerably below it. 

Bouguer, but slightly acquainted with volcanoes and vol- 
cani¢ matters, saw only, in the different beds of the lavas 
and scoriz of Cotopaxi, stones simply burned of yarious co- 
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lours 3 as the academician of Naples, and father De la Torre, 
only saw at Vesuvius stones in a natural state, or simply 
roasted, and calcined of different colours. Thus we ought 
to regard the work of the French academician merely as a 
recital, which describes tolerably well tlie disorder and all the 
appearances observed in volcanic mountains. 

One incontestable proof that the fires of the volcanoes 
which range along the valley of Quito, Cuenca, Riobamba, 
and Popayan, have their origin below the level of the sea, 
arises from the frequent and dreadful: earthquakes felt on 
that coast; and they are owing to the same cause which has 
raised all these volcanoes, and which sometimes gives birth 
to new eruptions. Unfortunately for the country, the in- 
flammable substances which are the sources of all these 
disasters, are not corisumed; but when we reflect upon 
what has happened in former times in order to raise 
these enormous and numerous volcanoes, it is evident that 
the cause which produced them has much diminished. 

I have often had a strong desire to visit that country; the 
most interesting, perhaps, on the surface of the globe. When 
it shall be explored by naturalists skilled in the knowledge 
of volcanoes and volcanic productions, they will, I have no 
doubt, ascertain that the state of things is such as I have 
explained. What still further explains why the French and 
Spanish travellers never found any marine fossil in this vast 
part of the Cordelier is, that, every thing there being the 
work of fire, there could not be any marine productions. | 

The height of the peaks of volcanic mountains, which 
often surpasses that of the most elevated of other chains of 
‘mountains, ought not to be considered as a monument of 
the height at which the sea has been, each of them having 
been elevated to this point, since its retreat, by the accumu- 
lation of the substances which had issued from the yolcano. 
We cannot even doubt that these enormous volcanoes had 
been manifested under the waters of the old sea. 

Ulloa, in his sixteenth discourse, which treats of the fossils 
‘and petrifactions of Peru, concludes, from the marine pe- 
trifactions of the high mountains of Guancavelica, that there 
ought to be the same productions in the other high moun- 
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tains of the country. In common with other travellers, he 
has remarked that, the mountains of Guancavelica being ma- 
rine productions, there were sea fossils in them; but he has 
not remarked that, the Cordeliers of the Andes being com- 
posed of volcanoes, several of which are still burning, there 
could not be any marine deposit there. It would be very 
interesting to know the limits of these two classes of moun- 
tains, so different from-each other; in what place the one 
finishes and the other begins, and in what manner they join. 
We may conjecture, with good reason, that the volcanic 
theory will maintain itself against the Neptunian, 

An opinion which I constantly maintained with M. Do- 
lomieu, and some other naturalists, viz. that basaltes are.of 
voleanic production, is confirmed, in the most distinct man- 
ner, by the observations made by M. Daubuisson in Au-- 
vergne. Thus, what I said at the conclusion of my Ob- 
servations upon Basaltes is completely verified: * The time 
will come when naturalists belonging to the  Neptunian 
theory will no longer dispute the volcanic origin of basaltes ; 
for, the more inquirers there are, the more observations are 
multiplied, and in different places, the more shall we acquire 
a demonstration that basaltes are a production of fire.”— 
Journal de Physique, cahier de Fructidor, an. 9. 

Mr. Kirwan, as a proof that basaltes are of sea origin, has 
instanced some basaltes which contain marine shells. J was 
persuaded that this was a mistake, and I said so in the ob= 
servations I made on the subject: since that time my con- 
jecture has been completely verified. 

I have seen some pieces of this stone, said to be basaltes, 
containing shells, brought from Ireland by professor Pictet.- 
This stone is not basaltic. It is disposed in horizontal layers 
on the sea coast in the county of Antrim; and the true ba- 
saltes have nothing in common with it except the colour, 
which is nearly similar. The shells it contains are those of 
ammons; 4 kind of shell unknown in animated nature, and 
which is found only in the argillaceous or calcareous depo- 
sits of the antient sea. 

There is this important geological fact shown by volcanic. 
mountains,—that they have been much more numerous for- 
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merly than they are at present. The surface of our conti- 
hent is covered with them in various places. The peninsula’ 
of Italy, and the neighbouring islands, show a very great 
number of them, four of which only are still burning, and 
they are the only volcanoes in activity in a circumference of 
6 or 700 leagues, although there must have been plenty of 
them in the countries and seas comprised in this space. This 
fact is so well known at present that I shall cite only one 
example, taken from the Travels of M. Horneman in the 
North of Africa. 

He remarked in his route between Audjela and Moursouk 
several mountains with all the characteristics of antient vol- 
canoes. This class of mountains was little known to him, 
and his recital, therefore, wants precision ; but his language 
admits of no doubt. There are, he says, many chains of 
black and steril mountains. He remarked one which had 
the form of a truncated cone. He saw basaltes, stones of 
a red colour like bricks, porous and spongy stones resem- 
bling the scoriz of metals, dull and heavy stones, and others 
full of holes and cavities; characters which cannot be 
mistaken for any thing else than volcanic productions. 
M. Horneman also learned at Moursouk, that there were 
black mountains upon the route leading from this city to 
Bornon towards the south-east. 

The Lesser Antilles, the Mariannes, the Aleoutes between 
Kamtschatka and America, the Fero Islands, and the nu- 
merous islands of the South Sea, are all volcanic produc- 
tions, and a few among them are stil] burning. 

This is one of the many proofs that the causes which have 

produced the changes upon our globe have much diminished, 
_ and that it constantly tends to a more stable and fixed state. 
For although the volcanic mountains of the interior of the 
earth have only burned under the water of the antient sea, and 
it may be possible that some of them would have experienced 
eruptions if the sea again washed them; it is without doubt, 
from the numerous examples afforded by the seas of the pre- 
sent day, that a great number burn no longer after the sea 
has withdrawn. 

heig M. Dolomieu, who has so well described several 
; . volcanic 
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volcanic phenomena, says, in his work on the lava of 
Etna, that volcanoes have performed too important 4 part in 
the antient history of our globe not to interest every natu- 
ralist, he is perfectly right ; but when he adds, that vol- 
canoes have also contributed much to the formation of our 
continents and’ mountains, he attributes an effect to them 
with which they have had nothing todo. The beds of our 
continents and our mountains existed before the volcanoes, 
as every phenomenon shows. The volcanoes have broken 
out through beds already formed, and have raised up moun- 
tains very different from those which owe their origin to the 
deposits of the sea. The latter are primary formations, and 
the work of water; volcanoes are posterior formations, and 
the products of fire. 


ar 
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Natural Productions, and History of the Crimea*. 


M. REvIty first describes, in a sort of introduction, the 
route he pursued on his way to the Crimea. He set out 
from Petersburgh in February 1803, and directed his course 
along the Odessa. In order to arrive at the Odessa he tra- 
versed what is called Steps, wild and uncultivated, where 
neither trees nor shrubs are to be seen. The small number 
of inhabitants which live in these Szeps consists of exiles 
and deserters from different governments, but travelling is 
nevertheless secure. Before reaching Nicolaief he fell in 
with the river Bug, the environs of which, below the town, 
are remarkable for vestiges of Grecian antiquities. Being 
arrived at Cherson, he passed the Little Ingoul, then at 
some distance the Nieper, whence the route leads to No- 
gais Tartary, an immense plain, often totally obscured by 
whirlwinds of sand, from which it is asserted that the 
Nogais Tartars defend themselves by wearing goggles. 

The work is divided into two parts. The first contains 
the physical or geological state of the Crimea, the peninsula 


* Extracted from “ Voyage en Crimée, et sur les Bords de la Mer Noire, pendant 
b Année 1803; par J. Reuilly, &¢.” 
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formerly known by the name of Taurica Chersonesus, and 
so celebrated in antiquity. Its modern name is derived from 
a-small town called Krim. But since it has belonged to: 
Russia it has resumed its antient name of Tauride. 

M. de Reuilly, after having given the geographical situa- 
tion of this country, develops its general aspect, describes 
its mountains, their structure, and the mines they contain. 
The most elevated point of ground in the whole Crimea is 
the mountain called by. the Tartars Tchatyr-Dagh (Tent 
Mountain), which the author thinks was the Trapezzos of 
the Greeks... It is about 1000 feet above the level of the sea. 

The southern part of the Crimea presents the highest 
mountains, which extend from Caffa to Balaclara. Follow- 
ing the eastern side of the mountain of Karadagh he reached 
the valley of Kooz, which takes its name from a populous 
village ; the road which leads to it is strewed here and there 
with ores of iron. In the neighbourhood are found quarries 
of free-stone, with which the inhabitants build their houses 
and the enclosures of their vineyards. Immediately after- 
wards the mountain Bouiouk Sirt presents itself; from 
whence he praceeded to the village of Joklouk; and a little 
afterwards to the valley of thy stb renowned fe its excel- 
lent wine, Soldaia was the next place he visited, where 
there was.an antient Genoese fortress, enclosed by a thick 
wall furnished with towers. Within these few years several 
ruined buildings in the Gothic style were to be seen; but 
nothizig now remains in the eastern part of the city, me 
the grand and beautiful cathedral church, and the towers and 
walls of the place. Near Koutlak, where he arrived by fol- 
lowing the course of the Karagatch, there is a quarry, which 
lies very high, and is very difficult to be wrought. The in- 
habitants roll down large blocks of it shaped into mill-stones, 
and which are used in almost all the mills of the Crimea, 
The Tartars of the village of Kapsokhor, besides their gar- 
dens and vineyards, have upon the shores of the sea fine . 
fields of cucumbers. and lint, which they cultivate with 
very great care. From thence he proceeded to Ouskot; 
half way on, upon a very high promontory, is an an- 
tient Grecian tower, very well preserved, to which the 
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Tartars have given thé name of Ichoban-Kalé (Shepherd’s 
Fort). Ouskot, a populous village, is not very far from 
Touiak, situated in a warm and agreeable valley, al- 
most entirely planted with lint, A little distance from 
Kourou-Ozen is the valley of Alouchta, which separates 
the eastern part of the high mountains we have just men- 
. tioned from the western part ‘we are about to explore with 
our traveller. Alchouta, an episcopal see, is the first place 
which presents itself. This city, placed on an isolated 
Situation, contains a considerable population. Vestiges of 
an old Greek fortification are seen there. The habitations 
of the Tartars of this region, built upon the declivities of the 
hills, are low, and covered with earth. ‘‘ They have more- 
over a custom of building their houses against the rugged 
shelves of the mountains. The front wall is composed of 
rude stones, and the roof is a platform of earth which serves 
them to walk upon, and on which they lie in summer time. 
The inside has a large fire-place, with a wide chimney, 
Coarse carpets, of woollen cloth, and some cushions are 
their only moveables.””. The buffalo is the only domestic 
animal of these Tartars, who employ it in labour. In front 
of the village of Koutchouk-Lambat, which has a fine har- 
bour, is seen the Ayou-dagh (or Mountain of the Bears), and 
near it is the village of Parthenit, almost entirely inhabited 
by Greeks. The valley into which it stretches is intersected 
by a great number of springs, and embellished by numerous 
gardens. Near the hamlet of Kourkoulet, at which he 
arrived by mounting an almost inaccessible rock with a 
double summit, are to be seen the remains of Genoese forti- 
fications. Behind the promontory of Nikita are some vil- 
lages, among which are Magaratch and Marsenda, formerly 
inhabited by emigrant Greeks from Mariopolis. Between 
these two last villages there is a chapel in ruins, shaded by 
old walnut-trees, and under which a rivulet takes its source. 
A wooden cup, constantly placed upon a piece of the rock, 
serves to allay the thirst of traveHers, who respect this rude 
but benevolent mark of ‘Tartar hospitality. From Derekoi, 
the environs of which present a copious and beautiful moss 
to botanists, he descended into the superb valley of Yalta, 
P 4 ‘the 
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The city of the same name, formerly occupied by Greeks, 
is at present inhabited by a small number of Tartars ; it has 
a safe roadstead. Near Aoutka, inhabited by Greeks who 
live chiefly by the oyster fishery, the cascades of Akar-sou 
are seen, the fall of which is 60 toises. Soon after quitting 
Goshra, Charis and Mouskor, and a little before coming to 
Aloupka, the scene changes, and presents a very savage 
aspect. But the traveller is sometimes astonished by meet- 
ing with a village, gardens, and even cultivated grounds in 
the nniddle of enormous masses of rocks heaped upon each 
other. The winter of 1802 produced the most frightful 
ravages in this district; only one Jaurel-tree escaped. Upon 
this occasion, as M. Reuilly informs us, the Tartars derived 
from the Greeks and appropriated to their own language the 
word Daphne, in order to express the laurel. This valley, 
one of the warmest of all the southern part, is every where 
surrounded by the famous Kriou-Metopon, the Ram’s 
Head, a mountain well known to the navigators of antient 
Greece. 

After having passed successively Cape Crotis Bouron, the 
valley of Simcus, extremely rich in fruit-trees, and the pro- 
montory of Limanes, the village of Koutchoukoy presents 
itself in view, near which lies the scene of the revolution of 
1784, described by M. Pallas. He afterwards traversed 
Pchatka and Foros, which lead to the smiling valley of 
Baidair, separated by a very high rock from that of Var- 
moutka. After some hours journey he reached Balaclava, 
where ends the chain of the high mountains of the Southern 
Crimea. 

In spite of the assertion of some writers, the Crimea con- 
tains no volcanic fires; an opinion so much the more pro- 
bable because earthquakes are very infrequent. There are 
much more frequently falling of rocks and watery eruptions 
between Kertch and Yenikale; but pirticularly in the island 
of Taman. 

Several rivers water the Crimea; some of them flow to- 
wards the north-east into the sea of Sivach, and others run 
westward to the Black Sea. Among the former are the 
Salghir, into which the great and little Cara-sou and 
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Bouroultz empty themselves ; the Souya, the three Indals 
or Andales, the Soubacke and the eastern Boulgonak. 
Among the latter the most considerable are the Alma, the 
Catcha, the Belbek and the Cobarda. The waters of these 
different rivers are in general pure, agreeable, and contain 
no Noxious qualities. The most salubrious are in the cantons 
of Koslof and Kertch. 

The salt lakes form the principal riches of the ‘Crimea; 
those of Perecope are regarded as the most important, parti- 
cularly those known by the names of Staroé-Ozerd, (Old 
Lake) and Krasnoé-Ozerd (Red Lake). 

There are no considerable forests. The trees and shrubs 
are nearly the same as in Europe. 

The soil of the Crimea is rich in pot-herbs, medicinal 
plants, and many others proper for dyeimg and tanning. 
Wheat is every where cultivated, as also rye, barley, oats, 
millet and maze, without mentioning an infinity of useful 
or agreeable objects appropriated to the different places, 
such as lint, madder, agnus castus, shumac, turpentine, 
&c. &c. There are only two chestnut-trees in the whole 
Crimea, which are to be seen near Dereko. 

The animal kingdom is not very populous in this country, 
and consequently presents little variety. Among the do- 
mestic animals, we distinguish a race of greyhounds, in great 
estimation for hunting. M. de Reuilly réceived one of very 
great beauty, as a present, which he brought to France. 
The birds of the Crimea present nothing remarkable or rare ; 
the same muy be said of the fish also, with which the seas 
abound. One fish peculiar to the Black Sea, and the sea of 
Azof, is a kind of turbot of a large size. 

Reptiles are very rare in the Crimea, and there is not a 
great variety of insects; the bee itself has been only in- 
creased in consequence of unwearied exertions. One of the 
plagues, which this country shares in common with a part 
of Africa and Asia, is the locust. It is besides subjected to 
the ravages of a small grasshopper with red wings, which 
has made its appearance within these few years. 

As to the temperature, it is extremely variable. Never 
theless the air is pure and healthy, but antumm brings on 
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remittent and intermittent fevers. There is no nation what-~ 
ever, which has not its method of dividing the seasons : the 
following is the one in use among the Tartars. The spring, 
Bahaar, commences on the 23d of February, and lasts 60 
days, to the 22d of June. The summer, Tochilla, is 40 
days, which finishes on the Ist of August. This month does 
not form part of any season, and is called down to the 25th 
Agosios. The 26th of August begins their autumn, Ghous, 
Rieonsaia of 61 days, ae which ends on the 26th of 
October. It is at this period that the Tartars conclude their 
bargains and renew their leases. The 36 following days are 
shi, precursors of their grand winter, Kychtchilla, which 
begins on the Ist of Decsinties lasts 66 days, and finishes 
only on the 4th of February. They give the name of 
Goud Chouk-ai to the 24 remaining days of this month, 
The 53 following days, from the ist of March to the 23d of 
April, they call Mars, and they form no part of any season. 
We remark in this last period, according to the meteorolo- 
gical observations of the Tartars, three distinct cold epochs, 


? ernie they name, the winter of old women; the winter of 


, 


the blackbirds (lerdal asher), which lasts seven or eight 
days ; and lastly, the winter of the lapwings (apoffo). 

We now come io the second part of these Travels, which 
is dedicated to the political state, or rather to the history of 
the Crimea, or the Antient Tauridis. In this country, like 
all others, it is difficult, not to say impossible, to tell who 
were the first inhabitants. Some maintain that they were 
the Taurians, aborigines of the mountainous part; others 
have found Amazons there 1700 years before our wxra; 
lastly others, and these are the most numerous, mention the 
Cimmerians, or Cimbri, as the old masters of this immense 
peninsula. The latter, driven out by the Scythians, who 
eame from the north of Persia, retired to the mountains. 
Six centuries before the Cliristian era the Greeks established 
themselves there, at least on the shores of it, and built 
Panticapeum or Bosphorus, now called Kertch ; Theodosia, 
now called Paffa; and Cherson, which became a powerful 
republic, and upon which the author has given some parti- 
cular details. There are others who.regard the invasion of 
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Darius as the epoch of the establishment of foreign colonies 
in the Crimea. In the year 480 before the vulgar era, the 
Archoe-Anaktides, aborigines of Mitylene, founded the 
kingdom of Bosphorus, from which future sovereigns ex- 
tered their possessions. This country, successively under 
the dominion of the Scythians, the Sarmatians and the 
Taurians, was entirely conquered in the year before Christ 
82, by Mithridates king of Pontus. Sixteen years after- 
wards, the defeat of this prince placed the Crimea in the 
hands of the Romans, who left Pharnaces, the rebel son of 
Mithridates, on the throne of Bosphorus. In the first 
century of our era it was invaded by the Alains, who were 
supplanted in their turn by the Scythians, then known by 
the name of Goths. These havi ing been conquered by the 
Huns, formed a distinct state in the mountains of Kertch, 
the kings whereof were Christians. We may observe, by 
the way, that Christianity was received in the Crimea under 
Dioclesian and Constantin. At length, at the end of the 
4th century, the kingdom of Bosphorus disappeared, and 
about the beginning of the 5th the power of the Huns was 
annihilated by the Hungarians, who took possession of the 
southern coast, and their descendants wandered a long time 
by the name of Roultziagres and Oultzaingoures, and were 
in 679 subjugated by the Chazares, to whom the mountain 
Goths and those of the Greek cities also became tri- 
butary. In 840 the emperor Theophilus, as sovereign, 
erected a province under the name of Cherson.’ At this 
epoch the Jews became very numerous in that province. 
After a variety of revolutions the Crimea came into the 
hands of the Genoese. About 1204 the soudagh or so- 
vereign of the Crimea renounced his allegiance to the throne 
of Constantinople. In short, after having been alternately 
in the possession of the Genoese, the Venetians and the 
Turks, the Crimea was finally wrested from the latter by 
the Russians in 1783, after a war which had lasted 46 
years. 

M. de Reuilly afterwards develops the state of the Crimea 
under the different governments, and particularly under the 
Khans and the Russians,. He describes the physiognomy, 
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the character, and the manners of its inhabitants, divided 
into Tartars of the mountains and Tartars of the plain ; and 
describes the kind of industry and commerce peculiar to 
each. He also points out certain improvements proper for 
opening new sources of riches. His critical glance at the 
commerce of the Black Sea is full of just observations. The 
author seems to have had it in view to prove, how advan- 
tageous it would be to France to form entrepéts of com- 
merce in these regions; he also suggests the means of doing 
away the obstacles which have hitherto retarded the pro- 
sperity of the French trade in the Crimea. Notes on the 
principal trading ports of this peninsula are also given, con- 
taining curious details upon Odessa, Nicolaief, Cherson, 
Caffa and Taganrok. Koslof or Goesleve, and Sebastapol 
have not been forgotten in this work. 

Anxious to omit nothing which might add any interest to 
his work, M. Reuilly has enriched it with drawings of the 
coins of the Crimea and designs of medals, almost wholly 
unknown, which he collected in his journey. They are 
accompanied by notices from Messrs. Langlés and Millin. 


XXXIX. Thirty-fourth Communication from Dr. THorn- 
TON, relative to Pneumatic Medicine. 


April 20, 1807. 
DEAR SIR, No.1, Hinde-street, Manchester-square. 


Avrenpine the wife of Mr. Parkes, a practical chemist, 
the well-known author of “ The Chemical Catechism,” a 
work of considerable reputation, 1 recommended to her the 
inhalation of vital air, which was fabricated by his foreman, 
Mr. Williams, of Tyson-street, who had been afflicted with 
asthma upwards of 15 years. Many nights together he was 
unable to lie in his bed; and Mr. Parkes finding that his wife 
was much restored in her health by the pneumatic practice, 
he advised Mr. Williams to consult me on his case. As this 
is very well drawn up by the patient, I shall enclose it. 


A Case of Asthma cured by Vital Air. 


«© When about twelve years old I was taken with an 
1 asthma, 
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asthma, attended at intervals with violent fits which Jasted 
from four to five days, during which time I could not hie 
down in my bed, nor obtain any rest, being in the greatest 
agony, supposing every breath to be my last, and often 
wishing it to be so. These fits came on about once a fort- 
night, and oftener if I did not take the greatest care. My 
father consulted a great number of medical gentlemen, as 
doctors Lyde, Jones, Exton, Wainright, &c. (in the neigh- 
bourhood where I was born) of great repute, who lived in 
the Hay, Breconshire, and in Hereford and Monmouth ; 
but I was given up by them all, as incurable. After this I had 
recourse to various patent medicines, but all to no purpose. 
A relation residing in London advised me to come to town, 
where I should certainly get some relief. I resolved to come, 
bad as I was, and resided at his house, when his physician 
attended me, and to my great grief told me, the grave would 
shortly be my portion, if I did not immediately return into 
the country.. Distressing now was my situation, having 
had the asthma on me fifteen years, being 27 years of age, 
and three years in London ; when fortunately for me I tried 
the vital air, under Dr. Thornton, who ordered me to in- 
hale daily one gallon of vital air diluted, aided by other 
usual’medicines, and in a few days I found myself greatly re- 
lieved; and in a few weeks quite well. 1 have been free 
from asthma upwards of two years.”’ 


Observations. 


1. The dose of vital air employed was a gallon a day, di- 
luted with atmospheric air four times that quantity. 

2. The medicines were of the tonic kind, as mentioned 
often in the relation of other cases. . , 

3. As the learned Dr. Pitcairn, whose liberality is well 
known, asked me when I was under examination before the 
Royal London College of Physicians, the proportion of vital 
air in the blood under certain morbid conditions, is it not 
certain, that the aérial practice begins to make some im- 
pression on veterans of our profession, so much more liberal 
are the faculty now, than in the days of Harvey ? 

4. After so many physicians were baffled in their at- 
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tempts to cure this disease, in this case, does not the in- 
-halation of vital air proving so quickly salutary, and the - 
benefit continuing, demand some more attention than is 
usually given to this subject by juniors in the profession ? 

5. The expense attending the application of the air amounts 
only to one shilling per diem: hence this application comes 
within the reach of every person. 

I have the honour to remain, 
Dear sir, 
Yours sincerely, 
To Mr. Tilloch. R. J. THORNTON. 


XL. Report of Surgical Cases in the City Dispensary, 
‘ Grocers- Hall- Court, Poultry, from the 1st of January to 
the 28th of February 1807: with Remarks on the Pro- 
priety of establishing a Fund, to be connected with cha- 
rvitable Institutions, for the Relief of the Ruptured Poor. 
By Joun Taunton, Surgeon to the City and Finsbury 
Dispensaries, and Lecturer on Anaiomy, Surgery, &c. 


Is the last surgical report (sce Philosophical Magazine, vol. 
XXVU., no. 105, p. 77,) there were 154 patients under cure. 


Cured = = - 129 
Relieved + - + 3 
Died - - z 1 
Now under cure - 21 

154 


__ Since the above report there have been admitted into this 
Dispensary 181 patienis. 


Cured - = - 33 
Relieved - - 4 
Now under cure Se a 2-9. 

181 


The fatal case related was that of a poor man (a watch- 
man), «tat. about 66, whose constitution had suffered from 
exposure 
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exposure to the inclemency of the weather. He was con- 
fined from accidental injury, by which an’ abscess on the 
leg was produced, from which he appeared to be recover- 
ing when the cough and expectoration, to which he had 
been subject many years, suddenly left him, difficulty of 
breathing ensued, with pain in the chest: neither did blis- 
ters, expectorants, or diaphoretics, appear to produce the 
least effect, and he died within 48 hours from the accession 
of the first unfavourable symptom, 

The importance and utility of the industrious poor to a 

civilized. and commercial state are indisputable; their ser- 
vices have been for ages past acknowledged, and will con= 
tinue to be so by generations yet to come. Surely, then, 
gratitude must confess that they claim the attentive regard, 
and that they are entitled under infirmities to the charitable 
assistance, of a generous and benevolent public. 

Experience shows that near one-tenth part of mankind 
are afflicted with hernia! How many of those persons are 
there necessarily engaged in laborious pursuits to earn a 
scanty sustenance for themselves and families, without the 
possibility of providing even the necessary clothing to de- 
fend their bodies from the inclemencies of the weather, to 
which they are daily exposed ! 

View them the subjects of this malady, a disease of all 
others, perhaps, the most insidious, and tending to the 
greatest danger; being in many instances, at its commence+ 
ment, unattended with pain, or further inconvenience than 
that which arises from the increased size of the part, which 
is easily reduced by placing the body in a horizontal posi- 
tion. Circumstances may continue in this state for an in- 
definite length of time, which no human wisdom can fore- 
see: the unhappy sufferers are seized with inflammation in 
the part, when, from their ignorance of the symptoms ‘and 
danger of the complaint, they allow much time to elapse 
before surgical assistance is called. In this metropolis the 
first application is frequently made to dispensaries ; when 
behold distress in every countenance! the parent confined 
onasick bed, the scanty sustenance of the family ceases 

with 
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with the labour of the father, or their domestic conveniences 
cease to be attended to with the advancing disease of the mo- 
ther! In this state of things it too frequently happens that 
an operation is the only resource left, by which even a chance 
of recovery can be afforded to the afflicted; and that to be 
performed under circumstances of all others the most di- 
stressing, a want of the common necessaries of life com- 
bined with disease. 

The removal of the diseased to an hospital is attended 
with increasing danger in a ratio with the delay it produces, 
and also as it operates on the minds of the sufferers, who are 
about to exchange every thing that is near and dear to them, 
in the very hour of danger and distress, to seek an asylum 
among strangers, at which the human mind recoils, be the 
advantages what they may. Here the dispensaries, from the 
daily and ready access which the poor have to them, are 
paramount to all other institutions. 

These distressing scenes, which too frequently occur, and 
in many instances end in leaving a disconsolate widow with 
a helpless offspring burthensome to the parish, might ge- 
nerally be prevented by a proper bandage or truss applied in 
the beginning of the disease, and continued with care. This 
might be accomplished at a small expense compared with 
the good that would accrue to society; it would even be a 
saving to the community at large, by the prevention of ac- 
cidents which always tend to increase the parochial rates. 

The funds required to carry this plan into execution are 
very small, as three trusses may be provided for each guinea 
subscribed, no other expense being necessary: the great 
object to be kept in view is the easy access, by which every 
diseased applicant may obtain a ready and permanent relief. 

This subject will be resumed in a subsequent report. 


Greville-street, Hatton-garden, 
March 23, 1807. 


Erratum.—Page 79, fot mizt. aloes. read mist. oleosa. 
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XLL...On improved, Sheep hy the Spanish, Mixture ; their 
Wool, and its Value in Superfine Cloth, Ge. By C. Hi: 
Parry, M.D. F.R.S.* 


GENTLEMEN, Circus, Dec. 10, 1804, 
ivine: during the last thirteen years, carefully attended 
to the cultivation ‘OE a breed of sheep, for the wool of which,, 
in various forms, the society has done me the honour to award 
me several premiums, I think myself called on to communi- 
cate to them the general resul of my experience. This I 
shall do in form of propositions, each of which ! shall at- 
tempt to demonstrate by specimens now exhibited to the 
society. 

I must premise that, except a few Morfe ewes, which I 
employed at the commencement oi my experiments, but 
which I soon thought I ‘had good reasons for discarding, my 
ewes were w holly ae the Ryeland breed, selected for me in 
Herefordshire, and altogether uncontaminated by the ad- 
mixture of any of the iretr and more fashionable kinds. 
The rams which I have employed for the original crosses 
have been Merinos, from the flocks of the King and lord 
Somerville. Ofthese rams I have, at different times, used 
about ten. 

I. The first proposition which I shall endeavour to esta- 
blish, is, that the wool of the fourth cross of this breed is 
fully equal in fineness to that of the male parent stock in 
England. 

In order to prove this, I refer to the scoured specimens, 
- Numbers 1, 2, 3, and 4. 

No. 1 is the entire fleece of a Merino ram, given by the 
King to the late marquis of Bath. It is divided into R.E.T. 
and K.t ; 

No. 2 is a fleece, similarly divided, of a ram. of the. 
Merino-Rycland breed, immediately descended from the 
former. 

No. 3 is the R. wool of a ewe of the same cross. 


.* From Lette:gand Papers of the Bath and West of England Society, vol. z.. 
.t Refina, Fina, Tercera, 2nd Cahidas. 
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No. 4 is a very small portion from another ram of the 
game cross. I am extremely concerned that, by some ac~ 
cident, I should have mislaid this entire fleece ; but this 
specimen, together with numbers 2 and 3, certainly proves 
the proposition, that wool of the fourth cross may become 
at least equal to that of the original Spaniard. 

This proposition will admit of further confirmation, by 
taking into the comparison the scoured fleece, No. 5, which 
is that of the Spanish ram last presented by the King to this 
society. 

I may add, that, except by accident, the wool of no 
dip, short of the fourth, equals in fineness that of Spain. 

II. By breeding from select Merino-Ryeland rams and 
ewes of this stock, sheep may be obtained, the fleeces of 
which are superior both to those of the cross-bred parents, 
and of course to those of the origina] progenitors of the pure 
Merino blood in England. 

For the truth of this proposition, I refer to Nos. 6 and 7, 
the fleeces of rams, the sons of the Merino-Ryeland ram, 
No. 4, who is the son of the pure Spaniard, No. 1, These 
fleeces are evidently much finer than either of the former, 
and, I verily believe, than any ram’s fleeces. ever exhibited 
in this island. I have unfortunately omitted to save the 
fleeces of the parent ewes, but I can positively assert that 
they were not superior to the ewe’s fleece, No, 3. 

The ram’s fleece, No. 8, is also of an excellent quality. 
He is brother to Nos. 6 and 7. 

I beg that the committee would examine not only the R. 
wool, but also the F, T. and K. of the specimens, Nos. 6 
and 7, comparatively with those of the pure Spaniards, 
Nos.1 and 5. I believe they will agree with me, that the 
second, or F. wool, of these fleeces, is at least equal to the - 
R. or best wool of the pure Spaniards ; aud the fleeces taken’ 
together are finer than those of Nos. 2, 3, and 4, the 
Merino-Ryeland race from which they immediately de- 
scended. 

This position I have, from Paden, been able to Pai 
on a large scale. Having no Spanish ram in the year 1801, 
T put all my breeding ewes. to the Merino-Ryeland ram, 

» oe ; ‘ No. 4, 
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No. 4, above specified. From this impregnation sprung the 
rams Nos. 6, 7, and 8, already referred to, and my finest- 
woolled ewes. In 1802, I ignorantly hoped to improve my 
wool by one dip more of the Spaniard. Accordingly, one 
hundred of my best ewes were served by three pure Merinos. 
The consequence was, that the entire produce was con- 
siderably coarser than that of the former generation. The 
fleece, No. 9; is that of a ram, and is the very finest of this 
whole dip. The society need not be informed how much 
inferior it is to Nos. 6 and 7. 

What comparison the produce of these mixed rams with 
unmixed English ewes will bear with those descended from 
pure English ewes crossed with the pure Merino, I cannot 
from my own experience demonstrate. All however which 
I know tends to prove them in no respect inferior; and I 
have the evidence of a breeder of South-Down sheep in_ 
Surry, whose letter to me I am ready to produce, if required, 
and who has this year employed these rams to upwards of 
six hundred ewes, to show that their lambs, both in wool 
and carcase, are superior to those from pure Merinos. I 
need not point out to the society the important consequences 
which result from this fact. 

' ILI. From mixed rams of this breed, sheep may be ob- 
tained having wool at least equal in fineness to the best 
which can be procured from Spain. 

In order to ascertain this point, J request the committee 
to examine Nos. 10, 11, 12, and 13, scoured specimens of 
Spanish wool. 

No. 10 is of the N.E. or nigrette pile, for which a ma- 
nufacturer in a neighbouring county, deservedly of the 
highest reputation, lately gave, in the unscoured state, 
6s. 9d. per lb. This specimen is peculiarly interesting, be- 
cause it is from that Spanish flock which furnished the Me- 
rino sheep now in possession of the King, and from which 
are descended most of our mixed races. 

No. 11, is the Tores Paular, a pile of great note. 

No. 12, is from the Imperial pile. 

No. 13, the finest of all, is the Lastiri pile ; for which, 
unscoured, the gentleman who favoured me with this speci- 
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men gave, nearly a year ago, 6s. 9d. a lb. Of course, when 
scoured, it was then worth 7s. gtd. per lb.; and I believe it 
‘could not now be obtained without a considerable advance of 
price. This is the finest specimen of Spanish wool which f 
shave been able to procure during the last twelve years; but I 
do not tMink it equal to that of my ram’s fleeces, Nos. 6 
and 7 

In comparing many of my fleeces with the imported 
Spanish woo] of these most vaunted piles, there is one differ- - 
ence which will surely strike the most unskilful observer— 
that while the latter is dry, and harsh, and intractable, mine 
is to the tovch soft, flexible, and silky. 

IV. Wool from sheep of a proper modification of Merino 
and Ryeland, will make cloth equal to that from the Spanish 
wool imported into this country. 

This proposition J prove by reference to No. 14, which is 
a piece of navy-blue broad-cloth, manufactured by Mr. 
Naish, of Twerton. I refer also to a piece of black cassi- 
mere, No. 15, made chiefly from ram’s wool, by the same 
eevee" 

- Whatever merit there may be in these articles, I will 
irestict assign sufficient reasons why they are by no means 
equal to what may be expected from my flock at a future 
‘period. . 

V. The proportion of fine wool in the fleeces of this cross 
breed is equal, if not superior, to that of the best Spanish 
piles. 

In what is called a pile of Spanish ‘aol, the R. or Refina 
1s as 20, the F. or Fina, 4, and the T. or Tercera, 1: that 
is, the F. and T. are equal to one-fourth of the R. or one- 
fifth of the whole; the F. one-fifth of the R. and the T. 
one-twentieth. In the blue cloth, No. 14, above specified, 
the R. was 441b. the F..74]b. and the T. 221b. According 
to the above proportion of the Spanish, the F, and T. of 
this wool should have been 111b.; whereas they were only 
93lb.. This difference of 1+ 1b. is in the F. wool, which is 
so much less than in the pure Spanish. I beg the com- 
‘mittee to examine and express their opinion whether this F. 
wool of my flock, bag No. 16, is not superior in quality to 
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what is usually imported from Spain. I am told that the T. 
wool, bag No. 17, is entitled to the same comparative pre- 
Bence. 

VI. This wool is more profitable i in the manufacture than 
the best Spanish, 

It requires 60!b. of good Spanish wool, in the imported 
state, to make thirty yards of broad cloth, dyed in the wool 
of the proper substance. These 60lb. waste, in scouritg; 
to 52lb. Hence it fellows, that 52lb. of scoured Spanish 
wool are necessary to make thirty yards of good wool-dyed 
broad-cloth. The R. wool of the British cloth, No. 14, 
having been 44]b. should therefore have made about 254 
yards ; whereas, in fact, it made 26% yards; and it is asserted 
by the manufacturer, that if it had not deceived him as to its 
capacity of milling, to which is owing its uncommon 
strength, it would have reached in length one yard and a 
half more of cloth of the usual substance. This account 
corresponds with that of Mr. Waldron’s prize cloth from my 
wool in the year 1802. The R. wool dyed and picked blue 
was 47 lb. which might probably have been 48 lb. when only 
scoured. Now 48|b. of scoured Spanish wool should make 
about 273 yards of broad-cloth; whereas the same quantity 
of my wool, in this instance, produced 304 yards of cloth ; 
which the draper, even at that time, sold for 93s. a yard. 

From these and many other similar facts which I could 
adduce, I think myself authorized to infer, that this wool 
wastes less in the manufacture, and is, therefore, weight 
for weight, more valuable, than imported Spanish wool. 

For this difference very satisfactory reasons might be 
given; but 1 shall not take up the society’s time with 
enumerating them. It is sufficient for me to state, and, [ 
think, to have proved the fact. 

I have spoken above as to the superior softness and flexi- 
bility of this wool. It is probable that several gentlemen 
are here present, who, in manufacturing it, have found even 
the coarser samples to make much finer cloth than their ap- 
pearance in the wool promised. Further evidence as to this 
point will be adduced under the next proposition. 

As to its capacity of felting, I need go no further for proof 
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than the blue cloth, No. 14, in which, as hath been before 
observed under this head, it turned out greater than was 
justified by the common experience of Spanish wool. 

VII. The lambs’ wool of the Merino-Ryeland breed 
will make finer cloth than the best of that of the pure Me- 
rino breed. : 

In order to demonstrate this, I beg leave to exhibit three 
pieces of lambs’ wool broad-cloth. 

The black, No. 18, is the produce of my lambs of 1801, 
descended from the Spanish ram, No. 1. | Rey 

The lighter blue, No. 19, dyed in the piece, from the 
lambs of 1803, got by pure Spanish rams. 

The darker blue, No. 20, from the lambs of the present 
year, most of which were got by the Merino-Ryeland ram, 
No. 4. 

The superior firmness of the cloth, No. 20, to that of 
No. 19, is a convincing proof of the truth of the second 
proposition. - At the same time, | beg leave to ask whether 
any gentleman here present has ever seen any cloth from 
imported Spanish lambs’ wool, equal to this in fineness and 
softness. Thus is established the truth not only of this 7th 
proposition, but also of the 6th. 

I do not however exhibit this cloth as the best which may 
be produced from the Jambs of this cross. The wool was 
not uniformly good. Tt was of all degrees of faeneie from 
that of specimen No. 21, to that of specimen No. 

Hereafter J shall assign the reason of this Sota which 
it cannot be doubted that I shall be able to correct, should 
it be thought necessary. 

VIII. Should long wool of this degree of fineness be 
wanted for shawls, or any manufactures which cannot be 
perfected with our common coarse long wools, the ram’s 
ficece of the cross breed, which is exhibited No. 23, will 
prove that this can be effected by allowing the fleece to re- 
main on the animal unshorn for two years. 

I beg leave here to trouble the society with a few remarks, 
I have said that the cloths from sheep’s and lambs’ wool, 
now. exhibited, good as they certainly are, are still not the 
best which are to be obtained from my flock.’ It will be 
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reasonable to ask, why I do not exhibit those best? I answer, 
Because IJ have not hitherto had a sufficient choice of fleeces, 
It has already been stated, that, till the fourth cross, the 
produce of Ryeland ewes cannot be made to equal the Me- 
rino in fineness. . On this principle, any one, who will give 
himself the time to calculate, will find that, beginning with 
one thousand ewes of the English blood, he will be eight 
years, unless his lambs take the ram, before he has one 
hundred and twenty-five sheep of that fourth cross. What 
then must have been the case with me, who for some years 
could not procure Spaniards to serve annually more than 
from five to twelve ewes? In fact, exclusively of the best 
fleeces, always reserved for exhibition and comparison, I 
have not hitherto been able to appropriate to the manufacture 
of fine cloth more, in any one year, than about thirty-five 
fleeces ; and of these several have been only of the second 
rate. Of this class I consider the fleeces employed for the 
cloths, and more especially the cassimere, now exhibited. 
Having now much better rams, a further advance of time, 
and more experience, I may reasonably hope to remedy this 
deficiency. ‘It will not however be till the year 1808, which 
is seventeen years from the commencement of my experi- 
ments, that I shall expect to have a flock of four or five 
hundred sheep, all equal in fineness of fleece to Nos. 6 or 7. 

Before I conclude, I wish to call the attention of the 
society to.one more important point ; which is my : 

IXth and last proposition; that though I have never 
selected a breeding ram or ewe on account of any other 
quality than the fineness of the fleece, this stock is already 
much improved as to the form of its carcase, comparatively 
with the Merinos originally imported. 

For this purpose, I exhibit three two-tooth rams, eight 
ewes, two and four-tooths, and four chilver lambs. These 
sheep have not been fed for exhibition. All have eaten only 
grass. They have been constantly together in great num- 
bers; and notwithstanding any want of merit as to high con- 
dition, an inconvenience very easily remedied by those who 
attach importance to it, they will be found superior in car- 
case to most of the pure Merinos which I have seen, I think 
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they show that, by a proper selection, this breed may soon 
become equal in carcase to the best South-Downs. From 
the size of the two-tooth rams, no one wil] hesitate to con- 
clude that wethers of this breed, at two-shear, may easily 
be made to reach 16 or 18lb. per quarter. F 
_ I beg the society’s pardon for having so long intruded 
myself on their attention. I shall probably give them little 
trouble of this kind in future; but as the subject, at this 
time especially, is of great importance to the commercial 
interests of the country, I request that they would permit 
the committee to examine the several propositions which I 
have stated, and report on them, separately, at the general 
Mecting to morrow. 

I have the honour to be, 

Gentlemen, 
Your obedient servant, 


C. H. Parry. 
To the President and Members of the 


Bath Agricultural Society. 


XLII. Present State of ihe Art of Painting in France. By 
J. C. Brunn Negercarrpt, Member of the French In- 
stitute *. 


Prorrssor Frorituo published at Gottingen, some time 
ago, the third volume of his History of the Art of Painting, 
which contains that branch of the subject relating to France. 

The author says in bis preface, that *¢ at first he only 
thought of speaking of the old French school, and that it 
was too soon to describe the modern one.”’ I am not of his 
opinion ; I think that the modern school has already pro- 
duced, and is daily producing, artists of sufficient merit to 
entitle them to be publicly noticed. I am also of opinion 
that M. Fiorillo would have done well to have waited until 


* From a memoir entitled “ Corrections et Additions pour un Ouvrage de 
M. Fiorillo sur V Art de Dessin ew France depuis son Retablissement jusqwa nos 
Jours.” Read at the French National Institute, May 11, 1806. 
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he had procured some more exact information, or visited 
France in person. 

I have not written the following observations in the spirit 
of acritic; it is the love of the arts and of truth which has 
alone dictated them; and I only furnish M. Fiorillo with 
the present additional information, that he may be enabled, 
in a second edition, to render his work more useful, by 
making it more exact and more complete. 

The. period which. embraces the artists of the modern 
school, will include all such, of any repute, as have died 
since 1750. 1 shall begin with Francesco Casanova, whom 
I knew on my first visit to Vienna. Fiorillo says that he 
was a pupil of Simonini, that he took Jacob Courtois for 
his model, and that he studied Wouvermans: all this does 
him honour; but I cannot coincide in the opinion of this 
author when he says, ‘* that he (Casanova) was nothing 
else, in the true sense of the word, than a-plagiarist, who 
sometimes took one groupe and sometimes another from 
the works of Bourguignon, and placed it in his own pic- 
tures.” In battle pieces, several things may resemble each 
other, without our being entitled to say that one painter has 

stolen from another. People fight and are killed, in gene- 
ral, in the same manner. Casanova was a man of genius, 
and [ think the accusation of our author is ill founded. He 
has said very little upon the talents and works of this artist ; 
who has, however, acquired a just reputation in France. He 
thas forgot his brother, who was director of the gallery at 
Dresden ; and he has also omitted to mention several of his 
seholars who are known in France. Francesco Casanova, 
in his latter years, did some small paintings of animals, of 
an agreeable composition and of a ght touch, for which 
he was well paid. ~ 

In delivering the eulogy which is due. to the talents of 
M. Vernet, he only quotes his design of Hyppolyta, and 
that of the leader of the car, who returns with bis compa- 
nions. He informs us that Darcis is engraving it. We 
can tell him, however, that Darcis never lived to finish this 
engraving. 

Charles Vernet laboured a great deal in his latter years. 

2 One 
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One third of his designs belongs to Roland, the printseller, 
who has already got several of them extremely well engraved; 
‘particularly fourteen, by Debucours, in the soft manner in 
which he excels. Five other large designs are not equally 
well engrayed. There is one of them in China ink, an- 
other in bistre, and some coloured ones of great beauty ; 
among others, a Departure for the Chase, Vernet is at pre- 
sent occupied with his grand piece, the Battle of Marengo. 

Robert is merely named: the author, therefore, does not 
know the extent of his talents: France, however, never had 
such a painter as Robert for the interior of pieces of archi- 
tecture. He was as well acquainted with perspective as 
Panini, and delineates it in a manner highly agreeable to 
the eye. At one time, one could not inhabit a dwelling- 
house without having a bed-room or a saloon decorated 
with Robert’s pictures. His works are of different quali- 
ties; he sometimes went too fast, by wishing to do too 
much. We have sometimes wished him to finish’a little 
more ; but perhaps, by being more finished, he would not 
know how to preserve the spirit which always reigns in his 
rural scenery and in his architecture : his talents would be of 
great use in theatrical decorations. His figures are not cor- 
rect, but they never want spirit. The best pictures of this 
ynaster are a part of his studies in Italy. He engraved at 
Rome a small architectural work which he called his Sotrées, 
and which has given us cause to regret that he has not done 
more. Robert treated his own style of painting with so 
much superiority that he never had any rivals ; and France 
will wait long ere she finds another Robert ; particularly in 
an age where all the men of genius aim at historical paint~- 
ing. Robert has perhaps made too many designs ; but not 
for those who love taste and agreeable effect. He has done 
a great many pieces with red and black crayons. 

The French themselves pay more justice than M. Fiorillo 
does to Greuze, although his method of designing has no- 
thing in common with the present school. He thinks it 
extraordinary that he should be called a painter of a parti- 
eular school; he would rather have him called ** the painter 
of the people or the nation, because his pictures very often 
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represent the most characteristic traits of the entire manner 
in which the French think and feel.”’ But the good and bad 
actions which occupy the pencil of the celebrated Greuze 
do not belong exclusively to the French nation ; they are 
common to all nations. We find in all countries men 
who have nothing to Jeave to their families at their death, 
except their good reputation ; there are every where mothers 
who love their children; sick persons who are consoled by 
their children: as well as there are children who endeavour 
to destroy the will of their father when they think that :t is 
not favourable to them; and there are also children who even, 
attempt the lives of those who have given them birth. Ele 
grants more nobleness of style to Greuze than was pos- 
sessed by Cornelius Troust, or Hogarth: Ido not know 
where he has derived this comparison. M. Fiorillo thinks 
that Diderot has praised Greuze with too much enthusiasm. 
He thinks the colouring of Greuze is mannered: he has not 
seen, therefore, any of his heads ; at least, he does not men- 
tion them. Few artists have painted with so much senti- 
ment and truth as he has done: ‘in France he still passes for 
a good colourist. The author says, ‘ that Greuze endea- 
voured never to lose sight of the simplicity of nature; but 
Nature herself is mannered at Paris.’ Nothing is easier 
than to vilify a whole nation. Greuze made a quantity of 
designs, which can only be regarded as mere studies, all 
full of sentiment. Greuze created his own school, and it 
perished with him. 

The Germans, Italians, and English, exclaim against the 
French school, because they envy its superiority. The man 
who has regarded Europe with an impartial eye for the last 
ten years, surely cannot think that there is any school in 
existence at present, except the French school: no country 
possesses so great a number of historical painters, or so great 
masters, as France does. Among other nations there are 
distinguished talents: a Fuger, a West, an Abildgaard, and 
a Hetsch, will always do honour to their country; and yet 
for all this there is not a German school, an English school, 
or a Danish school. 
it is necessary that I should quote some passages of 

M. Fiorillo’s 
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M. Fiorillo’s Introduction to the History of the new French 
school. He asserts ‘that the modern artists take David 
for their model, and exaggerate his defects without possess- 
ing his talents.” He finds, however, that the present is sus 
perior to the old French school, and he continues in this 
manner: * The greatest part of the works of the modern 
schoo} resemble coloured statues or bas-reliefs; the contours 
of the figures are sharp and edgy, the expression speaking ; 
but the composition is empty, cold, and dry: in short, the 
colouring is hard, as if thev did not choose any thing in 
nature except -a local colour, and as if they only sought to 
relieve the effect by forced shades which fall into the dark. 
The modern French artists think that they have surpassed 
the simplicity of the Greeks in their works; but they con- 
found simplicity with emptiness, and laboured composition 
with the great pains they take to become flat and insipid. 
As they are not possessed of a pure and classical sentiment, 
they remain at the entrance of the temple of Taste, without 
finding the fundamental principle of it; and it would seem 
that the genius of the times removes them from what is 
called the ideal of the art, &c.’? These are the bad French 
artists of whom M. Fiorillo speaks, because he has not suc- 
ceeded in drawing a picture of the good ones; for he has 
never seen the works of the latter, and he judges by those 
of the former. He afterwards says, ‘+ that the antique ought 
to be studied ; that Raphael and Michael Angelo studied it; 
but that they endeavoured, surrounded as they were with 
noble, grand, and spiritual forms, to idealize, as it were, the 
forms of nature.”? The author is therefore ignorant that the 
good French painters study Nature much, and that she never 
was more studied by any school: asa painter, he ought to 
know that people sometimes see with different eyes. 
_M. Fiorillo says that the picture of Saint Roch curing 
those infected with the plague, laid the foundation of the 
celebrity of David: he might have added to’this, what has 
been said of the Horatii, that this picture alone would have 
been sufficient to secure immortality to him. I do not 
like to speak of any thing unless I have seen it, because 
in that case it is my own judgment, at least, that I pro- 
nounce ; 
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nounce; and therefore I only named this pictute when [ 
wrote upon the performances of David, not paving been at 
“Marseilles at that time: I have been there,’ however, several 
times since, and had an opportunity of often admiring one 
of the chefs-d’ eewvres of this great artist. T may even prophesy 
that in future ages pilgrimages will be made for the sake of 
admiring it. I request M. Fiorillo will add to his second 
edition the few words I am now going to say, if he has any 
confidence in my judgments. 

Tke picture of Saint Roch was commanded from David 
for the administration of the department of Marseiles. He 
did it at Rome in 1780. On receiving it, the purchascrs 
thought it too fine to deprive connoisseurs and amateurs of 
it: they therefore gave up their first idea, of placing it in 
their own hall, and sent it to the office of the reeords, 
where it has since remained. The subject of the picture is 
Saint Roch addressing the Virgin, supplicating her to cause 
the plague to cease. He is upon his night knee, and rests 
the end of his left foot upon one of the sick persons. . He 
lifts his clasped hands to the Virgin, who is seated with the 
infant Jesus. Below there is at full length a dying person 
who rests himself upon bis left arm: a little higher up are 
two young people expiring... The expression in the head of 
Saint Roch is very fine; the design of the whole figure is 
admirable: upon examining in detail his arms, legs, and 
hands, we aré equally satisfied. The composition is simple, 
and ‘well connected in all its parts. Expression is never 
wanting: we think we see dying persons in looking upon 
the poor diseased creatures. The Virgin pleased me least of 
all; her colouring is not so fine as that of the rest of the pie- 
ture. David appears in this work as great a colourist as 4 
designer; and he destroys the opinion of some of his pupils, 
who assert that design and colouring never go hand 1 hand. 
After having seen Saint Roch, I do not know whether to 
give the preference to the Horatii or to Saint Roch, 

Fiorillo speaks of Belisarius with esteem: he relates the 
same anecdotes I have already printed: he does not think. 
tthe head of Belisarius noble. Every body would take it 
for a French invalid.” I did not experience the same sen- 
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sation on locking at this picture; and I never heard this re* 
proach made by any French artist. This picture at present 
belongs to the senator Lucien Bonaparte. 

He praises much the design of the Horatii ; but according 
to him the composition is defective; he thinks the posture 
of the oldest son confined. ‘* The father (he says), who is 
in the middle of the picture; resembles. an old serjeant, who 
is drilling three recruits according to strict military tactics.” 
The father of the Horatii never inspired this sentiment. Fio- 
rillo thus continues :—<* Inthe head of the father no trait of 
his visage characterizes a man who js exposing his children 
to the greatest danger, and who sees them perhaps for the 
last time.” This judgment would not be at all surprising if 
it did not come from a painter, who ought to know the dif 
ferent sentiments of mankind as well as he ought to know 
the effect produced by the mixture of the different colours, 
Was it ever possible to express better, in the same head, the 
joy of saving his country, and the fear of exposing his chil- 
dren to danger? The most powerful passion ought natu-_ 
rally to carry away the victory in the mind of the most sen- 
sible father. 

The author savs, at the end of his article upon Brutus, that 
many people prefer this picture to that of the Horatii. In 
France, great beauties are discovered in both ; but we gene- 

rally give the preference to the Horatii. 

We read in a note that Morel has engraved the Horatii, 
Brutus, and the Sabines: all this is fails § none of the three 
éngravings have yet appeared. Tt is certain that he is oc- 
cupied with the Horatii; but he has a full year’s Jabour yet 
before him. The graving tool of an artist does not move se 

_ quickly as the pen of an author. 

The portrait of mademoiselle Brognard is mentioned with- 
out any distinction among the other portraits of Gerard: 
this portrait, however, deserves great praise, and it ought to 
be placed by the side of the Joconde of Leonardo da Vinci. 

Every thing which comes from the pencil of Gerard is 
beautiful; every thing is wisely conceived: he paints with- 
out having the air of painting: his full length portrait of 
madame Recamier has done him much honour. He has 
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painted several portraits of his friends in a sitting or two. 
T ought to mention here the celebrated Ducis ; no pencil ever 
produced more in less time. 

Gerard has also done some portraits of his dacs, de- 
signed at one sitting, which may serve as a model for those 
who wish to design in this manner. I may quote those of 
madame Redouté and her daughter, of mademoiselle Coli- 
quert, and my own, of which | am not a little vain. 

Ingre ought to go to Rome; but he has not yet set out, as 
the author says. We expect great things from him. The 
design of Stratonice, which he is doing for me, is well com- 
posed and well designed, and we may hope to see a fine pic- 
ture of it. He-has finished several portraits, among which 
we distinguish that of mademoiselle Riviere, 14 years of age. 

M. Fiorillo thinks that Gros has talents; but he forgets 
to assign to this artist the distinguished place which “his 
country has given him among the pupils of David, and 
which he so justly merits. He thinks it astonishing that 
such a terrible subject as the Plague of Egypt, of this painter, 
should have excited so much enthusiasm. I am very happy, 
on the contrary, that justice has been done to a fine picture, 
well designed, well painted, and finely coloured. Gros is 
one of the first colourists of the modern school. Our author 
does not, recollect, therefore, that such subjects have been 
represented by the first talents. He does not know Mignard’s 
Plague, Poussin’s Massacre of the Innocents, his Deluge, 
and many others. 

The name of mademoiselle Gerard is mixed, without 
mercy, in a crowd of others who are scarcely known. Her 
name merits some distinction. Her pictures are agreeably 
composed; the subjects are well chosen, executed with @ 
careful pencil, and finely coloured. A great deal has been 
engraved after her. 

The author is not well pleased with the miniatures of Au- 
gustin ; he has, perhaps, never scen them; at least, he is 
surely not acquainted with the portrait of Chaudet. He 
speaks of Taunay as of a historical painter. It is true that 
he has done some historical pieces; but his name has been 
confounded with others. Taunay has a peculiar style of 
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painting of his own. Heisexcellent at figures, rural scenery, 
and architecture: he composes well, and varies his man- 
ner: no person has wrought more than he has done, and 
there is genius in every thing he undertakes. 

Chaudet, the sculptor, is mentioned with eulogium for his 
picture representing the Flight of Eneas: but his designs 
ought also to be mentioned. “ The Triumph “of Psyche” 
is very fine: he made several designs for Didot’s grand edi- 
tion of Racine. He is an engraver also. His designs are 
well composed and well executed. 

Thibault, the architect, is only mentioned for some pic- 
tures he did ten years ago; the author, therefore, has never 
heard of the grand and fine landscape he painted for prince 
Louis, in which Rinaldo and Armida are represented. 
M. Fiorillo is not acquainted with the pieces in water co- 
lours by this master; he does not know that in this branch 
he has surpassed all that went before him. I shall only 
mention his View near Tivoli,and that of the Village of Est. 
M. Fiorillo is also ignorant of Thibault’s performances in 
architecture and in perspective : this artist has begun a work 
upon perspective, which when published will be a trea- 
sure to the arts. His studies in China ink are full of truth 
and beauty. 

In naming Bourgeois, something should have been said of 
his bistre drawings, which are very fine. His Bridge of 
Seves surpasses every thing of the kind. 

The pictures of Demarne, M. Fiorillo says, have the air 
of being done in a dark chamber: this accusation might 
have been spared, as well as that of his compositions being 
flat and common. He ought rather to have spoken of the 
beauties to be found in Demarne’s landscapes ; and he ought 
to have said that he paints animals extremely well, and that 
his pencil is very careful. 

We find the name of Ommeganck in M. Fiorillo’s work ; 
but we are astonished not to find it said that he paints a 
and that none can portray sheep better than he does. 

I did not know that the youngest of the Redoutés paints 
or designs flower-pieces only: he belonged to the expedi- 
tion to Egypt, aud has carried the art of drawing fishes in 

water 
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water colours to a perfection which leaves nothing for us to 
desire. 

M. Fiorillo charges the French with unsuccessfully imi- 
tating the Flemish. painters} but they had no occasion to 
imitate them at all. Taunay, Demarne, Drolling, Swebach, 
mademoiselle Gerard, Boily, and others, have produced pic- 
tures which, without being copied after the Flemish, will 
do honour to their genius with posterity. 

I have thus corrected the defects I have found in running 

over the work of M. Fiorillo; and I must do him the justice 
at the same time to say, that his works contain some well 
written articles, and that he is acquainted with literature ; but 
he writes hastily. In order to compose a work upon the state 
of the arts in any country, it requires a long time to collect 
materials, particularly when the author is not in the country 
itself. : 
It would be tedious to mention in detail the artists whom 
M. Fiorillo has entirely forgotten; I shall merely mention ~ 
their names with some notes, in order that he may inquire 
for their productions, if he ever gives, what is very much to 
be desired, a second edition of his work. 

Among the pupils of Casanova we look in vain fot the 
names of Norblin, Mayer, Duverger, and of Duvivier. Nor- 
blin is one of the first battle painters: he lived a long time 
in Poland: he paints well, and his composition is agreeable. 
lam in possession of some fine designs of his in bistre and 
Indian ink. Mayer died very young, and was buried at 
Ermenonville by the side of J. J. Rousseau. “He possessed 
a great genius. Duverger died young also: I know several 
very fine designs of his. Duvivier, who remained with his 
master until he died, lives at Vienna, and paints with great 
success. 

Lantara painted and designed in the taste of Claude Lor- 
rain, and his pictures have an agreeable effect; his designs, 
generally in black crayons, are very much sought after. 

M. de Boisseu, of Lyons, a true amateur, is one of the best 
designers I know: no one is superior to him in using Indian 
ink: his landscapes are true portraits of nature; the very 
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hour of the day is observed in them: his figures, his animals, 
every thing is beautiful in his designs. M. Boisseu engraves 
ina manner-which leaves him few rivals. 

’ The painters of Geneva are entirely forgotten by the au- 
thor. The works of St. Ours, Vaucher, Topper, Larrive, 
Linck, and others, deserve his attention. 

Professor Jay, of Grenoble, ought to have been named : 
he has been in Italy, and designs landscape and figures ex- 
tremely well. 

_ Gamelin, who fives at Carcassonne, in the south of France, 
_has great talents for battle pieces; it is a misfortune to him 
that he does not live in a great city. Historical pieces are 
not his forte, however ; but i in the country a painter must do 

every thing, 

Pillement senior, who is still Iiving at Lyons, ought to 
have been well known by the author: a great deal has been 
engraved from his designs. Even W Stier has rendered him 
immortal : the designs. most easily made by him are always 
the best. ; 

Perignon has done some drawings with a very agrecable 
touch : the designs for M. de la Borde’s Travels in Switzer- 
land are by him. They all belong at present to M. Van der 
Nuil, of Vienna. They are well done; but perhaps he had 
not sufficient genius to seize upon the ira masses in this 
Majestic country., Nature in a Ree gated state, and naturein 
a savage state, should be represented in a different manner. 
If the latter does not strike an artist, he cannot do it jpstice. 

_ Moreau junior is not named at all. His talents are sure- 
ly known, however, in Germany the numerous works of 
this man, unique ih his line, have been almost all engraved. 

I shall instance his designs for two editions of Voltaire. His 

fertHe genius prevents: us from accusing him of copying 
himself, far less of stealing from others ; his subject always 
penetrates his mind in such a manner, that his design never 
fails of becoming an excellent picture. His compositions 
are wisely eeenicas and his figures are well drawn; his 

designs, which are generally in bistre or Indian ink, are 
neither too much nor too little finished. 1 hope that Frante 


is 
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will long retain this estimable artist. Posterity will be un- 
able to conceive how one man could have found time to 
make all the drawings which go by his name. The indus- 
trious man who is endowed with genius, produces he knows 
not how. ' 

His brother, ktiown by the name of Moreau the Baten 
painter, died 4 long time ago: he painted with great facility, 
but was not always careful in his works: his tone is not 
always the truest in the world. 

Wille, the engraver; is still alive: He is the patriarch 
of artists, and is now 92 years old. The revolution de- 
stroyed his fortune, and only his life was saved : if to have 
laboured much and well, and to have done great service to 
the arts, deserves a recompense, it is surely Wille who de- 
serves it. He was the reviver of engraving in France, which 
seemed to have been lost since the days of Edelinck, Audran, 
Drevet, and others. The ‘* Musiczens ambulans” and his 
“* Cleopatra” will always entitle him to enjoy the epithets 
we have now given him. Al] that Europe can boast of in 
point of engraving has come from his school. His leisure 
hours were employed in-designing, and generally in study- 
ing rural scenes. 

Wille junior has done several pictures ; but for these some 
years past he has not painted any thing: he handles his 
pencil in a most wonderful manners His designs in black 

“crayons are carefully done; and there are some coloured 
ones to which the same remark applies. 

La Fontaine 1s one of the best painters of domestic scenery. 
Ganda would have been far forward as an artist by this time, 
if he had not died too soon: L am in possession of a very pre- 
cious work of his; it is his Travels in Italy, comprising more 
than 400 studies and designs. Banks was educated by Casas, 
and travelled in Italy for him: he excelled in water colours. 
Laurentz designs animals very well, and seizes upon effects 
with propriety; his pencil is astonishing. Mandewar is a 
landscape painter; he is chiefly known for the light and 
agreeable manner in which he works with lead pencils. Bera 
designs natural history well; he is a pupil of Redouté, and 
he endeavours to follow the footsteps of his master. Bri- 

Re jandet, 


258 . Present State ofthe Art of Painting in France. 


jandet, an able landscape painter, is dead. In his trees 
we observe that he studied nature much, and that he studied 
her with good effect. No man can paint a head better than 
Wallin; it is a pity he bas not studied nature; his incor- 
rectness, perhaps, would have been less. The two Ozanes 
are excellent at designing sea pieces: one of them has en- 
graved a great deal, and has done it well. They are ac- 
guainted with the forms of vessels, and they give them in 
an agreeable manner. Bergevin designs very well with the 
pen, and composes bas reliefs with facility. Mistback gave 
great hopes. Ee designed landscape well, and executed with 
care the details of architecture. He was a pupil of Belanger. 
The journey he made with M. Bianco de Brant in the south 
of France did him great service. He'dicd last year. 

Percier, the architect, has made some fine designs in 
water colours, consisting of antique and architectural sub- 
jects: he has an exquisite taste for furniture. 

Baltard, the architect, favourably known by several works, 
designs architecture and landscape extremely well. 

Bertaux, who has been distinguished generally by the 
name of ihe modern Callot, designs with an astonishing fa- 
eility. Ihave scen, with very great pleasure, his pen and 
ink desion of the Battle of Austerlitz, which he is engrav- 
ing for placing below the portrait of the French emperor 

Pillement junior, whom T ought to call the first landscape 
engraver, designs perfeetly well this kind of drawing. 

Several sculptors are distinguished for their designs. The 
name of Moitte has been for a long time favourably known 
among the amateurs of designs: a great deal has been en- 
graved after hin. His designs are well composed and well 
conceived. Taunay, the sculptor, his pupil, has not made 
many designs, but they are very fine ones. I possess two 
of them; one representing Charon, to whom Mercury has 
delivered the Shades of those who are to pass the Styx: all 
seem desitous of returning: the small heads are. full of ex- 
pression; the composition is agreeable, and the Mercury is 
of an astonishing hghtness. The otheris Time extinguish- 
ing the Torch of Love. One of the first painters said it was 
worthy of Julio Romano; J have therefore nothing to add. 

Boichot 
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Boichot designs very well after the old masters; he prefers 
the Florentine school. Nandet is one of cate artists who 
unites in one person all the qualities of a travelling painter. 
He has accompanied ine for these five years past in my tra- 
vels. The 500 designs, which are the fruit of these travels, 
will prove the accuracy of my opinion. 

I may have still omitted some very distinguished artists, 
who may have been forgotten by M. Fiorillo also; and as 
I have trusted to my memory alone, my only desire has been 
that it should not deceive me too often. 


XLIII. Upon the Preparation of Indigo for oltuining Blue 
Colours for printing Calicves *. 


, 


M. HaussMan, in a letter addressed to M. Berthollet, gives 
an account of the manner in which the solution of indigo is 
prepared, by means of an alkaline solution of red arsenic, for 
the use of calico printers. 

He merely makes a caustic alkaline arene of red arsenic, 
to which he adds, while it is still boiling, a sufficient quan- 
tity of indigo bruised, in order to obtain a very deep shade ; 
which it is still easy to render more or Jess intense, as the 
object may require, by diluting the solution of indigo with a 
weak ley of caustic potash, which is preferable to pure water, 
because it retards a little the absorption of the oxygen of the 
atmosphere, and consequently retards the regeneration of the 
indigo. The beauty of the blue in the stuffs requires that this 
regeneration should net be too sudden or too tardy. ‘The 
too slow absorption, proceeding from a too great excess of 
caustic alkali, should be avoided in the blue for pencilling 
with, as well as in the sone blues, which advantage we procure 
by passing the stuffs printed with bruised indigo, mixed with 
2 gummy solution of sulphate of iron, alternately through 
vats of caustic potash, sulphate of iron oxidated at the mini- 
mum, and finally through a vat ‘acidulated by the sulphuric 
or muriatic acids. 


® From Annales des Arts ct Manufactures, May 1806, P; 18]. 
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On exposing to the sand bath a mixture of bruised indiga 
and muriatic solution of tin with excess of acid, and oxidated 
at the minimum, the colouring substance is decomposed, 
liberating a gas of an isigupportable and pernicious smell, 
which ought to be examined. 

If nen: treated. with the muriatic solution of tin ox- 
idated at the minimum, without the assistance of a caustic 
alkali, is of no use in dyeing, this is not the case with sul- 
phate of indigo treated or mixed in different proportions 
with the same solution of tin, after having previously ab- 
sorbed the sulphuric acid; the latter being made use of in 
printing-houses for producing all sorts ae blue and green 
shades, 


XLIV. Letier of M. VEau DE Launay, M.D. to M. Dr- 
LAMETHERIE, wpor the Production of the Muriatic Acid 
br Yy means of Galvanism * 


Suxce my note, inserted in your journal for July last, the 
experimental class of the Galvanic Society has repeated se- 
vera] times the experiment of Messrs. Pacchjani and Brug- 
natelli t relative to the formation of the muriatic acid, and 
always with success; 2. e. with the formation of muriatic 
acid at the zinc pile in a manner more or less perceptible ; 
sometimes even the acid was of a very strong smell, and co- 
loured yellow t. Talso obtained it several times in my own 
laboratory with a pile d’atizeaw of seventy pairs only. It is 
more than a year ago since I was convinced of the truth of 
this interesting experiment, which would not be called in 
question at present, but that every chemist or natural philo- 
sopher endeavours to explain it by a theory of his own, more 
or less ingenious. For my own part, I am contented with 
knowing the fact to be true from personal observation. In 
the last experiments made at the arsenal at M. Riffault’s, one 
of the members of the experimental class of the Galvanic 


* From Journal de Physique, August 1806, p. 165. 
+ See Philosophical Magazine, vol. xxv. p. 260, 

¢ We operated with a gold wire. 
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Society, the apparatus made use of for obtaining the mu- 
riatic acid was constantly covered with a glass receiver, or 
bell glass, which prevents the contact of the air surrounding 
the pile, and preserves such gases as may be liberated. This 
receiver does not seem to injure the experiment, the success 
of which chiefly depends on the number of plates or metallic 
disks, as well as on the cleanness of their surface. “The 
greater the number is, the more muriatic acid is formed. 
As to the extent of surface, that augments very little the 
action in this experiment, as has been demonstrated when 
plates of more than a foot of surface have been used. 


XLV. Lefter from W. Thornton, Esq. to the Members of 
the North Carolina Gold Mine Company. 


GENTLEMEN, 
I carety visited the land in North Carolina belonging to 


the company, and rode several days im various parts of it. 
The fertility of the soil exceeded very much the most fa- 
vourable idea I had formed of it. I saw some of the best 
corn in it that I saw during our whole route through Vir- 
ginia and North Carolina, and I was informed by general 
Steele, late comptroller of the United States, who resides 
not far from the lands, that he had made particular inquiries 
respecting them, since my former visit, and learnt that they 
_were very good corn and cotton lands, and it was his opinicn, 
if the company kept the lands a little while till they could 
select such portions for the gold as they might incline to re- 
tain, they might sell the remainder for the whole purchase 
money they gave, viz. 110,000 dollars. Some of the corn I 
thought so fine, was in ground that had been in cultivation 
for ten years—and this is the driest year that the oldest ine 
habitants remember for fifty years. 

The grounds, except in a few cultivated places, are gene- 
rally covered with good timber, Some company. viewing 
the land with me, measured one of the trees by the road 
side, and found it nine feet six inches circumference, and 
above a hundred feet high: orchards of apples, peaches, &c, 
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flourish in a very luxuriant manner, and red clover, with 
plaister of Paris for a manure, grows astonishingly. | 

Before I mention the gold runs, it may be proper to ob- 
serve that the healing springs are surrounded within the 
distance of half a mile by the company’s land. These are 
powerfully chalybeate, and were resorted to from various 
parts of the country, as well as South Carolina, not only on 
account of the tonic virtues of the water, but also in can- 
sequence of the salubrity of the air and healthiness of the 
country. From the number who have visited these springs 
this summer, (the first) it is imagined they will be much re- 
sorted to hereafter. 

This was one of the most unfavourable seasons I could 
have selected for an examination of the runs for gold. They 
were dry, like most of those we passed in Virginia and North 
Carolina; indeed so dry that no examination could be made 
of them for gold but with great trouble, as it was necessary 
to carry the sand and gravel in small portions, sometimes 
above a mile, before water could be found; and what gold 
was obtained was principally found by washing the gravel 
and sand where there was water, rather than by searching 
for the gold where there were indications ; and though this 
. was the case, I did not see a single frying-pan full of | gravel 
and sand washed withont gold being found therein. Some 
fine specimens were thus obtained, one about two penny- 
weights, and some smaller: but after we had obtained abont 
twenty dollars worth, we were prevented from proceeding by 
the want of water to wash for more—though, from what I 
saw, I am of opinion we might have got some hundred dol- 
lars. worth in avery short distance if the branch had not 
dried up. While we were engaged in wasbing for gold, 
Mr. Love, one of the proprietors of the adjoining mine of 
Mr. Read, on washing some of our gravel and sand, in 
which he found gold, said-in my hearing, that he really 
thought our prospect as good as theirs. They have only 
four hundred acres ; and though it is said they have obtained 
between thirty.and forty thinatadid dollars worth of gold from 
this small place, they value it still at one hundred thousand 


dollars, We possess thirty-five thousand acres at least! 
The 
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The gold of our land is perfectly pure, and reguires no re- - 
fining.” I visited Mr. Read’s mine, and found that by amal- 
-gamation with quicksilver, which is very easy, and which 
answers completely, a great quantity of gold is obtained 
from the sand, after picking out all the lump gold. I was 
informed they got about six or seven ounces at a distillation, 
several times a week, from a very small still. I afterwards 
visited the mines of Mrs. Parker and Mr. Harris. . They lie 
in a hill that intersects the company’s land. Mr. Harris, in 
ploughing across a small branch in his land, turned up a 
good sized piece of gold. Having no a weights, he 
tried it in a pair of scales against a pewter plate and spoon, 
which it outweighed. He then searched the run, and was 
successful in fntinie gold. This little branch runs immedi- 
ately into the company’s land, lying between it and Mrs. 
Parker’s. But it was dry, and I consequently made no 
search in it, nor in any of the branches on that side, though 
I heard of gold being found in several. 

Mrs. Parker’s mine was discovered in a very unexpected 
manner. Hearing of several discoveries, she said in a joking 
manner to some company while drinking tea with her, 
‘T wish, gentlemen, any of you could find a gold mine in 
my Jand.” On which Mr. Etherton said, “I will go, madam, 
and search for you.”’ He went, and in a little time returned 
with a very good specimen. After this they found six hun- 
dred dollars worth, and this season three hundred more, 
though they had not yet prepared any apparatus for even 
washing the gravel and sand. They were making a smail 
wooden machine when I was there. 

‘I cannot pretend to give an account of all the places 
where gold has been discovered in the grounds belonging tu 
the company, for it will take some time before they can be 
sufficiently explored, and but few of the streams and small 
runs have heen searched in the slightest manner. Every 
place examined, though some lie many miles apart, has 
furnished gold, except one, and that had but a very slight 
examination, and perhaps not deep enough. Among the 
principal places that promise well, from the small trials 
made, I iust mention the Rock-hole creeks, which are 
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branches ‘that join about three miles below their sources. 
The one where I got most of the gold, in consequence of 
there being a small supply of water, 1s the west branch. The 
upper end could not be examined, nor any place but one, for 
want of water, The east branch is supposed from a single 
trial to be good, but the want of water prevented any further 
search. Three forks of Island creek, about three miles each, 
contain gold; but little search could he made for the same 
reason, Mr. Robins, who lives below. told me he found 
gold below the junction of these branches—some was found , 
in Cucumber creek. The prospect good. Some in the 
Camp branch of Island creck, also in Lang creek and below 
Mr. Harris’s. Mrs. Osburn took only as much sand and 
gravel as she could carry between her han¢'s, from a small 
spring in the company’s Jand between the Rock-hole 
branches, and on washing it found a piece equal to a dollar, 
and two pieces equal to half a dollar in value, besides some 
smaller pieces. It appears on examination that some of the 
hills are rich in gold; and I think it is not carried far by the 
currents, but only falls down into the small hollows and 
Jittle branches near which it originally lies, as it has been 
found in considerable quantities in the smallest depressions 
on the hills, as well as in the more deep runs and branches. 
Were we to measure all the runs, the small branches, the 
springs and depressions where gold has becn found in the 
company’s land, I think I may admit the truth of the cur- 
rent opinion there, that the company possess 190 miles of 
gold land. Though it may be highly advantageous to work 
some of the places already discovered. and particularly 
Rock-hole branch, and the Spring branch, I think a further 
examination of the runs essential, as it is admitted our 
discoveries already made entitle us to expect immense re- 
turns, if our operations be well directed in the first instance. 
The expenses are so very trifling, that the whole necessary. 
apparatus will not cost 200 dollars ; but the particulars will 
be laid before the directors, for their consideration. 
Tain, gentlemen, 
Very respectfully, &c. 
W. THornton. 
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XLVI. Notices respecting New Books. 


Lectures on the Art of Engraying, delivered at the Royal 
Institution of Great Britain. By Joun LANDSEER, Enz 
graver to the King, and F.S. A. $v. 


IL gives. us some. pleasure. to be able to announce the pub- 
lication of these Lectures, which, by the amateurs of en- 
graving, haye been anxiously expected to make their ap- 
pearance. [tis well known that before Mr. Landseer had 
finished his proposed course, he received a notification from 
the managers that they had resolved to discontinue his lec- 
tures; and it is equally well known that the real or sup- 
posed crime which procured Mr. Landseer’s dismissal from 
the Jecture-room, was his ** having alluded to a certain in- 
dividual—not a living character’’—the late alderman Boydell. 
Mr. Landseer states, and we have never heard the fact con- 
tradicted, that his dismissal was the act of four managers 
who had not been present at the offensive lecture, and who 
even refused afterwards to hear the exact words he had made 
use of read tothem! In the preface the author has offered 
some just, and we think, all the circumstances considered, 
temperate remarks on this transaction. How could lectures 
of the smallest use, on an art so important, and on which 
nothing had before been given in the English language, be 
delivered without alluding to those who had been engaged 
in the commercial part of the business? We might as well 
expect a history of any country to be produced, without 
those ministers being alluded to that have at times involved 
their country in danger by their individual folly and miscon- 
duct. The author affirms what cannot be denied when he 
says, ‘f No lecture upon art has ever been delivered without 
personal allusions. Not the having alluded, then, but the 
justifiable or unjustifiable nature and occasion of the allu- 
sion, was the fit object of inquiry.” The lectures are now 
before the public, and the public will judge impartially, we 
doubt not, between the parties. 

It is impossible to spare room in a work like ours to give 
even an analysis of lectures which trace the art from its early 


origin, 
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origin, and treat of Chaldean, Indian, Egyptian, Hebrew, 
Etruscan, Sidonian, Greek, Roman, and modern engraving, 
in its multifarious forms—as exhibited on sacerdotal orna~ 
ments, signets, hieroglyphics, scarabees, instruments of war, 
furniture, gems, coins, and prints; nor could any analysis - 
convey to our readers a correct idea of the instruction and 
information these lectures are calculated to afford, not ouly 
to those who by their habits and pursuits may be supposed 
more immediately interested in such inquiries, but to every 
person possessing a cultivated mind. The subjoined ex- 
tracts from the third lecture (p. 148 and 176) will serve as 
a specimen of the author’s style, and his manner of treating 
his subject. 

“ Toward the close of my last discourse (on the several 
species of modern engraving) I found myself obliged to an- 
ticipate that the meanings I annex respectively to the words 
general and particular, as applicd to works of art, would 
not be misunderstood : an anticipation of some terms is not 
easily avoidable, and can be no reason why they should nor 
be subsequently explained. 

‘To particularise, is to be attentive to the minutie, 
severally considered, of the object or objects before us. In 
imitative art, it is to represent those objects in detail.— 
In explaming the term generalising, as itis less well under- 
stood, I shall be obliged to be more diffuse. 

“ To generalise, is not to render vague and indeterminate, 
but to express with sufficient firmmess, what 1s common to a 
numibcr of objects of the same class. A general idea, if the 
word idea may be uscd to signify any other than recalled and 
particuldr sensation, is a generic idea ; and a general repre- 
sentation or description, in painting or in poetry, is also 
generic, or such a representation as is common to anumber. 
In moral philosophy. general ideas being comparatively 
vague and indeterminable, have sometimes been denied to 
exist; but in art, they may be rendered obvious, may_be 
‘rciurncd back to the sense from Sn ee impressions 
they are constituted or abstracted :’ and this, I believe, is 
practicable in all arts, thongh perhaps not in the same de- 
gree, ‘Lhe statuary, the poet, the painter, the engraver, the 

; musician, 
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musician, all wha aspire to touch with pure delight the 
imaginations of others, all generalise; and without gene- 
ralising, it may be questioned whether any have attained to 
high and lasting reputation. 

‘* Great mistakes have arisen in the nihil dsdphy of art (if 
not iu the philosophy of morals) from confounding a gene- 
ral, abstract, or common idea or representation, with a 
vague idea or representation. Now, with respect to art, the 
difference is very important, amounting in our eritical rea- 
sonings, to as much as the difference between a bust chiselled 
in the rough, and a finished head of an angel. or deity :—a 
Jesus Christ, for example, can only be exalted above all in- 
dividual men, by possessing what is common to all good 
men in character and expression. 

«© Permit me then to fepeat, that a general representation 
is not a vague, but a generic representation: not a repre- 
sentation of what is hastily seen or carelessly noticed and 
imperfectly recognised, but a firm representation of what is 
most frequently seen. What is most fre quently seen, is 
best remembered ; what is common toa species or a genus 
is more frequently seen than that which is peculiar to an in- 
dividual: and hence we recollect the general character of 
man or woman, or of the oak or the ash, when they are 
well painted or engraven, more strongly than we recollect in 
all their details, any particular man or woman, oak or ash, 
we have seen. 

‘* To generalise, is therefore to define broadly or compre- 
hensively ; and every comprehensive definition, such as is 
proper im a dictionary, must be of this kind: languages, 
like the imitative arts, being modes of imparting informa- 
tion by exhibiting principled, combinations of thought.””— 

** As we frequently hear the uninformed talk as if they 
conceived the highest effort of painting was merely to copy 
mature, as ature appears to them, so it is very common to 
hear unreflecting people speak of engraving, as if it were no 
other than an art of copying that of painting: which 
though a great mistake, is yet a very pardonable mistake on 
the part of those who have been led into it, when we cons 

ider 
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sider the state in which the art of engraving has hitherto 
existed, and the difficulties and the degradation under which, 
in this country, it has hitherté laboured: 

«¢ Now, engraving is no more an art of copytng painting, 
than the English language is an art of copying Greek or 
Latin. Engraving is a distinct language of art ; and though; 
it may bear such resemblance to painting in the construction 
of its grammar, as grammars of languages bear to each, 
other, yet its alphabet and idiom, or mode of expression, 
are totally different. If English be made the vehicle of the 
same thoughts whiclt have previcluslly been conveyed to us in 
Greek ; or if engraving be made the vehicle of the same 
thouehts which have previously been imparted to us by 
painting, it affords the means of affecting our minds in the 
same manner: this similar affection *of the mind has led to 
the mistake, and I have little doubt but that English would 
have been inconsiderately called an art of copying Greek, if 
we had never read any other English than translations from 
the Greek. 

<< The pretensions of engraving, as of all the arts denomi- 
nated fine, are simple, chaste, unsophisticated. Art ever. 
disdains artifice, attempts no imposition, but honestly claims 
attention as being what it is. A statue is to be looked at as 
being a statue—not a real figure; a picture, not as a portion 
of actual nature; a print, not as a copy of painting. 

«« An engraving therefore, that of the death of General 
Wolfe, for example, is no more a copy of Mr. West’s 
picture, than the same composition, if ‘sculptured or 
modelled in low relief, would be a copy. In both cases they 
would be, not copies, but translations from ene language of 
art into another language of art, How far Woollett’s may 
be esteemed a correct translation, we. shall inquire upon 
some future occasion: at present, let these to wham the di-. 
stinction is not rentlered sufficiently obvious, recallect, that 
neither in the case of the basso-relieva ner the engraving is 
local colour employed, which forms so indispensable a part 
of a picture, and is consequently so essential to the pro- 
duction of the resemblance of a picture, that it would have 
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been among the first considerations that would have engaged 
the attention of him who should conceive he was exercising 
an art of copying that of painting.” 

In a future number, if we can possibly spare room, we 


shall give a larger extract from this amusing and valuable 
work, 


XLVI. Proceedings of Learned Societies. 
ROYAL SOCIETY OF LONDON. 


Avan 9. The right honourable Sir Joseph Banks, Bart. 
President, in the chair.—The reading of Capt. Flinders’s 
Observations on the magnetic needle was continued. The 
captain made a great variety of experiments both at sea and 
ashore on the variations of the needle; and was.led to con- 
elude, that the guns and shot aboard ships are sufficient to 
produce a magnetic atmosphere, which must operate power- 
fully on the polarity of the needle. Hence he infers the 
reason of the variations in the needle according to the di- 
rection of the ship’s head, which amounted sometimes from 
4 to 8, 9 and even 10 degrees. As to the regular variations, 
he fonnd no matcrial difference between his own observa- 
tions on the coast of New Holland, and those made by 
Capt. Cook 30 years before. 

Apri! 16. The President in the chair.—The reading of 
Capt. Flinders’s paper was concluded; and that of another, 
by Everard Home, Esq. ‘* On the Stomachs of Auimals,” 
was commenced. ‘The author’s obseryations were first di- 
rected to ruminating animals, noting their different appear- 
ances on dissection, and the number and dimensions of their 
respective cavities or bags. He afterwards details his nume- 
rous remarks on the size and peculiarities of the stomachs of 
several other animals, all of which were illustrated by well- 
executed designs, taken in general from fresh subjects. 

April 23. The President in the chair.—A letter from Dr. 
Olbers to Dr. Young (foreign secretary to the society) was 
read, announcing his discovery of a new planet on the vgth 
and 0th of March last. This planet is abaut the size of a 


star 
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star of the 5th or 6th magnitude, and was found 1 in the sign 
Virgo.* 

The reading of Mr. Home’s paper on the stomachs of 
animals was then resumed. This anatomist continued his 
remarks on the peculiar and the analogous features of this 
organ in man, horses, dogs, rabbits, elephants, &e, &c. 
which were illustrated by numerous drawings. The re- 
mainder of this paper was postponed till next meeting. 

SOCIETY OF ANTIQUARIES. 

On Thursday the 23d of April, being St. George’s Day, 
the Society met at their apartments in Somerset-place, in 
pursuance of their statutes and charter of incorporation, to 
elect a president, council, and officers, of the society, for the 
year ensuing ; whereupon 


George earl of Leicester, Anthony Hamilton, D. D. 

William Bray, esq. Samuel Lysons, esq. 

Nicholas Carlisle, esq. Craven Ord, esq. 

Francis Douce, esq. John lord bishop of Salisbury, 

Sir Henry Charles Engletield, Joseph Windham, esq. and 
bart. Rev. T. W. Wright, A. M. 


eleven of the council, w Foe re-chosen of the new council ; 
and 
Frederick Aug. Barnard, esq. George Isted, esq. 


Hon. Robert Clifford, Sir Thomas Plumer, knt. 
Jobn lord bishop of Exeter, John Townely, esq. 
William Fitzhugh, esq. George Vanderzee, esq. 


Henry viscount Harberton, Roger Wilbraham, esq. 
ten of the other members of the Society, were chosen of the 
new council, and they were severally declared to be the 
council for the year ensuing: and on a report made of the 
officers of the Society, it appeared that 
George earl of Leicester was elected president, 
William Bray, esq. treasurer, 
Samuel Lysons, esq., director, 
Rey. T. W. Wright, A.M. secretary ; and 
Nicholas Carlisle, esq. secretary for the year ensuing. 
The Society afterwards dined together at the Crown and 
Anchor Tavern in the Strand, according to annual custom. 


* Sce a subsequent article in the present number. 
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ROYAL COLLEGE OF SURGEONS: 

The surgical prizes given by the college have this year 
been adjudzed as follows :—The prize for the ‘best essay on 
the ** Diseases of the Joints,” has been adjudged to Mr. 
S. Cooper, of Golden-square; and that for the “ Essay on 
Hernia,” to Mr. Lawrence, of John-street, Adelphi. 

We understand that both these essays will very shortly be 
given to the public. 


SOCIETY OF ARTS AND SCIENCIS OF HAARLEM. 

This Society has proposed the following as prize questions ; 
the answers to be transmitted (post free) to M. Van Marum, 
their secretary, at Haarlem, on or before the Ist of Novem- 
ber 1807. The author of the best of each of the memoirs 
is to receive a gold medal or thirty ducats. The papers may 
be written in Dutch, French, Latin, or German. 

1. What have the most recent observations taught us on 
the subject of the influence of oxygen of the atmosphere? 
Is it connected with light in the alteration of colours; and 
what utility may be drawn from such observations? 

2. As experience has shown that rain water, which ruus 
through leaden pipes, or is kept in lead cisterns, carries off 
so much of the metal that the water becomes prejudicial to 
health, and occasions fatal diseases ; and as such food or 
liquids which are prepared in contact with lead are also de- 
leterious, the Society, therefore, requires to be informed of 
the best method to prevent or remedy these pernicious ef- 
fects. The Society also particularly requires it to be pointed 
out, from actual experiments and observations, in what cir- 
cumstances lead communicates its pernicious qualities to 
water? Whether lead might not be so wrought as to prevent 
any bad consequences? Whether we have any reason to be 
afraid of the white lead collected in leaden pipes? What is 
the best method of avoiding any bad consequences from this . 
cause? To point out if there are any good grounds for think- 
ing that the glazing which is made use of for China or stgne 
ware, communicates any of its pernicious qualities to the 
victuals or drink which may be put into vessels made of these 
. Vol. 27. No, 107. April i807. S materials ; 
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materials; and what is the best method of preventing these 
bad effects? 

3. What has experience taught us on the subject of puri- 
fying putrid water, or other things, by means of charcoal? 
How far can we explain’ its action on chemical grounds ; 
and what further advantage can we derive therefrom ? 

4. What is the real difference, in properties and consist- 
ency, between sugar extracted from sugar-canes, and that 
which is the produce of some trees and plants? Does the 
latter contain true sugar; or can we alter it into true sugar? 

5. What is the cause of the shining of sea water? Does 
this arise from the presence of living animals only? What 
are these animals? and do they communicate any deleterious 
effect to the atmosphere? This is required to be decided 
from the result of positive observations; particularly that 
it may be ascertained how far the shining of the sea, which 
is very remarkable on the coast of Holland, has any connec- 
tion with contagious and epidemic diseases. 

6. What is the most probable origin of what is called 
spermaceti? Can this substance be separated from whale 
oil, or be produced therein? and could this be done to ad- 
vantage? 


FRENCH NATIONAL INSTITUTE. 


Notice of the Mathematical Labours of the Class of Sciences 
in the French National Institute for the Year preceding 
the \st of July 1806. By M. DELAMBRE, perpetual 
Secretary. 


To give a hasty sketch of the mathematical labours of this 
class; to present it in few words, without, however, omit- 
ting any thing which might ensure to the different authors 
the share of applause they have merited; to detail their dis- 
coveries by employing with reserve the language of science ; 
to notice their difficult and abstract researches, and at the 
same time show their importance, if it does not show their 
whole merit in detail: such is the task which is imposed 
upon us, and the object we attempt, without flattering our- 


selves we shall be able to attain it. 
' ’ “We 
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We have already heard how rich the harvest of this yeat 
has been in the science of nature: the zeal of the mathe- 
matical department has not been worse supported, nor less 
fortunate. Even those of our fellow-members who had the 
greatest right to enjoy in tranquillity the renown acquired 
by.a long series of labours, have not shown less ardour or 
less activity. 

Thus, in the question started on the subject of the new 
measure of the degree in Lapland, when it was necessary to 
discover the cause of the error which had been committed 
in 1736, M. Lalande has sought, during the course of long 
experience, facts which might put us in the way of the de- 
sired explanation. He recollected that at this time the use 
of the proving telescope was entirely unknown. This in- 
strument, so convenient and so simple, which was supposed 
to be invented about the same time as the application of te- 
lescopes to sectors and quadrants, is more modern, how- 
ever, than we thought: we make use of it every day, as is 
too often the case, without inquiring to whom we are in- 
debted for it. It is mentioned for the first time in M. La- 
lande’s Astronomy, in the edition of 1764. In order to adjust 
the parallelism of the telescopes, Bouguer recommended the 
use of tivo little pins, which might reciprocally change places; 
to ascertain whether they really had the same height. He 
himself made use of amore imperfect method,and which may; 
still less than the pins, enter into comparison with M. La- 
lande’s proving telescope, so universaily adopted at present. 
We are uncertain whether Graham had any thing equivalent 
to this for adjusting his sector: Maupertuis makes no men- 
tion of it in the chapter where he treats of the adjustment of 
this instrament; and this negligence mav partly explain the 
error which is imputed to him. ' 

This same measure of the degree in Lapland has given 
occasion to M. Lalande to furnish us with another memoir, 
where he demonstrates the necessity of attending to the 
oblateness of the earth in the operations of levelling which 
reach to anv considerable distances. 

The attention of all the astronomers of Paris was given to 
the eclipse of: the 16th of June last. To M. Messier, one 
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of. the members of the class, we are indebted for the only 
observation which succeeded. The clouds opened an instant 
for him only, and permitted him to see the beginning, which 
he observed at 4" 597.437. He was also able to measure 
three phases, the accuracy of which, however, he does not 
warrant. ! . 

The atmospheric variations which hindered us from seeing 
the eclipse, were also unfavourable for the observation of the 
solstice; but as the latter may be supplied by observations 
made: on the days which precede and follow, we have col= 
lected a sufficiently great number of them together, in order 
to find a confirmation of what we have observed for these 
ten years past. 

M. Bouvard, a pupil worthy of such masters as Messier 
and Mechain, ‘has discovered two comets, and calculated 
their orbits., Messrs. Biot and Arrago have made these 
same calculations by the method of M. Laplace. M. Le- 
eendre has not omitted this opportunity of submitting to 
new. trials the formula he published last year. We may 
justly remark, that there is scarcely any method which does 
not become inconvenient, or even uncertain, under parti- 
cular circumstances. This is precisely what happened this 
time to M. Legendre; but he immediately found in his ana- 
lysis resources to obviate the difficulty, which had not been 
foreseen in bis first memoir, and to simplify considerably 
the eeneral solution which he had given of the problem. 
ooM. Legendre is vow occupied on a more important ques- 
tien, although the applications of it are more rare: his 
memoir is entitled “ Analysis of Triangles described on the 
Spheroid.”’ 

The first astronomers who measured the earth with any 
accuracy considered it as a sphere, the radius of which is 
immense in comparison of the small intervals which they 
proposed to ascertain. The largest side of the triangle which 
enters into these operations is never 60,000 metres, aud the - 
difference between such an arc and the right line, which joins 
the extremities, is scarcely two decimetres, or a three-hun- 
dred- millionth part. We may therefore consider, with great 
reason, triangles whose curvature is so little, as rectilineal. 

In 
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In’ operations where it is required to detcrinine, méresex+> 
actlv.the difference betweer the terrestrial globe and a perteet, 
sphere, attention must be carried still further. » Triangles. 
formed on the surface of the earth were considered as very 
small portions of a sphere, which in the exient of each tm-> 
angle differs }mperceptibly from the spheroid. , 

Does this supposition, less inaccurate. than, the preceding, 
promise all the precision which we wish for; and since,it is) 
a spheroid which it is required to measure, why,have not.the, 
triangles been calculated as spheroidal? ‘The question is so 
natural, that it ought to present. itself at firstsight to the 
astronomers who are occupied with the eperation, and to 
each of the scientific men in Europe, who have, united in 
order to examine and judge the, work lately. executed. In 
one of the first meetings of the commission, a learned fo- 
reigner, M. Tralles, remarked that the bases.of Melun and 
Perpignan ought not to be simply considered as arcs entirely 
in the same plane, but.as curves with a double.curyature. 
This remark had before been made by Clairant more than 
fifty years ago; but it was always thought that the eflect-of 
the double curvature could not become in the least sensible; 
except upon intervals much greater than those which are 
given us to measure directly ; and it was concluded.that the 
consideration of the spheroid would only uselessly compli; 

ate calculations which were already become too ‘compli, 
cated. In fact, the spheroid differs far lessfrom the sphere 
than the sphere itself differs from a plane... But the spheri- 
city of the triangles only introduces into. the calculations 
terms of the second order for the angles, and.of the third 
order for the sides. It,was therefore natural to tbinkt that 
the terms depending onthe spheroid were of au order still 
higher, and sti] more insensible by-their extreme minute- 
ness. But although no person had as yet written upon this 
subject, we ought not to conclude from this thatwe should 
remain contented with yague conséderations and simple pro- 
bability. This point is discussed under the article Calculation 
of Triangles in the second volume of **The Determination of the 
Meridian,” now in the press: itis expected to demonstrate, 
by. wery simple and. entirely clementary COMsigerations,, that 
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the difference between the spherical and spheroidal angles is 
not more than 1-60th of a second in the greatest of our tri- 
angles, and that the double curvature does not change the 
length of the greatest of all our sides more than about a cen- 
timetre. These results are confirmed by the ingenious ana-~ 
lysis of M. Legendre. 

To these geometrical considerations upon the figure of 
the earth, we were anxious to add the geographical re- 
searches upon the extensive plain of the. interior of Africa, 
by M. Lacepede; the researches upon Persia, and the com- 
munication of the Caspian with the Black Sea, by M. Oli- 
vier; but these memoirs belonging more particularly to the 
physical sciences, and having been analysed by M. Cuvier, 
we shall pass on to the New Memoir of M. Ramond upon 
measuring the Height of Mountains ly the Barometer. 

We said in our notice of 1805, that there was scarcely 
¥-500dth of difference between M. Laplace’s coefficient for 
ealculating the height of mountains by the observation of 
the barometer, and that which M. Ramond has deduced 
from the numerous observations of this description which 
he made in the Pyrenees. Some new researches have en- 
tirely dispelled a difference which might be attributed to the 
uncertainty either of the barometrjcal observations, or to the 
old expcriments upon the weight of the air and mercury, 
which .M. Laplace considered as data in his calculation. 
M. Biot has recently repeated these experiments with every 
possible precaution: it results from this that the coefficient 
ought to be dimimished by nearly 1-500dth, and the agree- 
ment between the two methods is then complete. On the 
one hand, we see the geometrician resting an facts observed 
in/a cabinet, and deducing from thence a rule for measuring 
the height of mountains: on the other hand, we see an ob- 
server taking for a base the known height of a mountain, 
and the effect it produces upon the elevation of the mercury. 
in the barometer, and concluding from it the relative weight 
of mercury and air, and finding again the same quantity 
which was made use of as the foundation of the geometri- 
cian’s calculations. These comparisons, which are ‘daily 
it i de in the application of analysis ; these identical 
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results, obtained by processes so contrary, and drawn from 
phznomena so different, are proofs to which the most.ob 
stinate sceptic can have nothing reasonable to oppose. 

This important result is not the only merit of M, Ra- 
mond’s memoir, We there find means for distinguishing 
circumstances which are favourable or contrary to this kind 
of observation.. The author ranges them under three dif- 
ferent titles: the Influence of the Time of the Day; the In- 
fluence of Stations; and the Influence of Meteors. That of 
the time of the day occasions the altitudes observed in the 
evening and morning to be always too small; whence it 
follows that it is always best to make observations. about the 
middle of the day: and this is easily attained, The influ- 
ence of stations is not less real, but it is less easy to be 
guarded against. The-rule to be followed is, that the port- 
able barometer and the barometer of comparison should be 
in stations where the local circumstances are perfectly simi- 
Jar. Great distance is not always an obstacle: thus M. Ra- 
mond remarked that his observations at the Pyrenees, com- 
pared with those continually made by M. Bouvard at the 
Imperial Observatory, present a regular agreement, whilst 
these same observations of M. Bouvard compared with 
those of M. Ramond made at Marli-la-ville, indicate from 
one day to another, differences of from ten to eleven metres 
in the relative height of the two stations; whence wecon- 
clude, that the use of the barometer for measuring. heights 
that differ but little is rather uncertain, when the two. sta 
tions are on a plain. 

As to the Influence of Meteors, it always acts in the same 
sense; it makes the heights appear too small, and we ought 
to reject all observations made on a stormy day. From all 
these considerations, it follows, that in order to measure the 
height of a mountain more accurately, we must not indif- 
ferently take a mean between observations taken at different 
seasons, and at different times of the day, as by this means 
we should evidently be liable to find the heights too little. 

We shall not mention the grand work which Messrs. 
Biot and Arrago haye just concluded, upan the affinities 
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between the different gases and light. M. Biot himself will 
read an extract of it to the Institute. ‘i 

There will also be read a memoir by count Rumford, on 
the adhesion of the molecules of water; but we shall give 
the principal results of the observations made by this learned 
philanthropist, wpon the aispersion of the leht of lamps by 
the means of shades and globes of ground glass. . 

The facility with which the eye ‘distinguishes objects, 
does not merely depend upon the intensity of the light 
which illuminates them, it also depends much upon the 
shadows ; if they are simple and well marked, the vision is 
distinct: but if the light comes from several sides at once, 
there are several shades which confound and weaken them} 
hence we see badly even with a good deal of light. A good 
distribution of the light is tadreforid important fae ceconomy, 
and particularly for the preservation of the eyes. 

The direct rays of a lamp, with a double current of air, 


fatigue the sight. In order to lessen this inconvenience, 


shades, of different kinds have been invented, and at last 


globes of ground g glass. What renders the use of the latter 
less common is the fear of losing too much light. Nobody, 
in France at least, lias Siabiied this Henalibe, but count 
Rumford demonstrates, by an experiment very easy to repeat, 
that the loss of light is almost insensible. The surface of 
ground glass, full of furrows and roughnesses, presents to 
the light a number of minute smooth planes, but differently 
inclined, which dispersing the light, render it softer, and 
distribute itin such a manner as to carry a more uniform 
clearness to every corner of the piece which we wish to 
illuminate. 

This advantage is not the only one possessed by ground 
glass. Being substituted instead of polished glass, in the 
glazing of windows, it will spread the hight of day with 
more equality in the highest as well as in the lowest situa- 
tions, in the furthest as well as the nearest; and this remark) 
is particularly useful for reat cities, where the confined 
width of the streets and the height of the houses, only 
admit of the light penetrating very obliquely. The author 

has 
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has seen a proof of this fact; and the explanation he has 
given of itis extremely natural. r | 

This memoir is terminated by the description of a new 
Jamp, so constructed as not to admit of any direct ray 
being seen, and yet to'give the most equable and pleasant light 
in every corner of a large saloon, without throwing any 
shade, although the reservuir for the oil is cireular, and 
the cylinders which distribute the light are placed in the 
centre. 

We should give but an imperfect idea of the labours of 
the class, if we omitted to’ speak of the particular works 
of each of the members; but the bounds we have prescribed 
to ourselves not allowing us to enter into any particular 
detail, we can only barely mention the reports upom the par- 
ticular Solutions of Differential Equations and Equations of 
Differences, presented by M. Poisson; on the new Demonstra- 
tion of the Principle of the Virtual Velocities, by M. Ampere ; 
on anew Method of raising Water to a Great Height, by 
M. Baader, engineer to the king of Bavaria; on the Expe- 
riments of M. Peron, made upon the Physical Strength of 
Savages compared with that of Europeans, and from which 
he has drawn this result, which will surprise many,—That 
there is no comparison in this respect between the civilized 
mian and the savage, and that the difference is completely in 
favour of the former. 

Among the inventions approved by the class, we ought to 
Mention the spinning-wheel of M. Bellemere, which enables 
many industrious persons to double their work: the loom 
for wrought and finished stuffs, on account of the simplicity 
of its operation, has been thought worthy to be kept as a 
model, and of a reward from government to M. Rivey, its 
inventor: the stocking loom cf M. D Autry, the reporter of 
which stated its advantages with so much precision to the 
class, that he was ordered to print his report in order to 
serve as a history of the art: lastly, another stocking loom 
of M. Favreau Bouillon, which has reduced all the labour 
to the sunple balancing of two leyers; an advantageous 
improvement, which admits of this machine being easily 
wrought by weak persons, or such as haye only one arm. 

Since 
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Since its last public sitting, the class has published the 
first volume of memoirs, presented to it by learned foreign- 
ers, and vol. vi. of its own memoirs. The subsequent 
volumes will be published every six months, commencing 
with the month of July next. The class has also published 
the first volume of The Meridian of Dunkirk, being the basis 
of the metric-decimal system: this work will contain all the 
observations, all the methods of calculation, which have 
fixed the two fundamental unities of the metrical system, 

the metre and the kilogramme. 

Several members have published new works, and new 
editions of works already known, in which we find impor- 
tant additions. Thus M. Legendre has pubhshed a sixth 
edition of his Geometry, and M. Lacroix a second edition 
of his Traité Elementaire du Calcul Differentiel et Integral. 
Astronomers have now Tables of the Sun, in which, for the 
first time, the attractions of al] the planets are taken into 
account. 

Lastly, M. Lagrange hes given a more complete edition 

-of the Calcul des Fanctions, a truly classical work, which it 
would be superfluous to mention here to such geometricians 
as have considered the whole of it, and difficult to give in a 
few words a sufficient idea of it to those who have not. The 
same reasons compel us to pass rapidly over a dissertation 
lately published by M. Laplace as a supplement to the 
tenth book of the Mecanique celeste, and in which he giyes 
a complete theory of capillary action, For the first time 
we see these phenomena so contrary in appearance happily 
referred to one Jaw; the ascension and depression between 
two planes explained by the same analysis which accounts 
for analogous phenomena, which are remarked in tubes; 
the numerical results of the theory perfectly identical with 
those of the observations, perhaps still more exact than 

_ Messrs. Haiiy and Tremery have made expressly in order 

to submit the new theory to the most rigorous trial. 

Let no one imagine that these delicate researches. have 
no other merit than that of difficulty overcome, every 
thing holds in the physical sciences as in nature herself ; 
there is no phenomenon which, when explained, does not 
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throw some new light-upon some other phznomenon. 
From the new theory there results already the decision of 
an important point in meteorology. Opinions were divided 
upon the method of estimating the height of mercury in the 
barometer. The one party reckoned from the base, and the 
other from the summit of the convexity. This last method 
3s much less inaccurate, but it still gives heights that are 
less than those which result from the pressure of the atmo- 
sphere ; the difference is the effect of the capillary action, 
In order to correct it, the author points out two methods; 
one of which is analytical ; the other, which will no doubt be 
preferred by the greatest number of observers, only rests upon 
an easy experiment and a very simple and short calculation. 
By one or other of these means, results will be obtained 
more precise, more certain, and which may be more easily 
compared. 


XLVIII. Intelligence and Miscellaneous Articles. 
ANOTHER NEW PLANET.. 


Me bicet has discovered a new planet, being the second 
which we owe to the observations of this learned and inde- 
fatigable astronomer. The following was nearly its situa- 
tion: On the 29th of March at 8" 21™, mean time, 184° 8™5 
northern declination, 11447"; on the 30th of March ‘at 
12" 33", mean time, 189? 52"; northern declination, 11¢ 
oa”. : i 3 ‘ 

This new planet was found and observed by Stephen 
Groombridge, esq. at his observatory on Blackheath, froin 
‘the account transmitted from the Continent. Mr. Groom- 
bridge says, it appears as a star of the sixth magnitude, of a 
dusky white colour, very like in its appearance to the 
Georgium Sidus. Observed in the meridian of Mr. Groom- 
bridge’s wbservatory, Blackheath, the following were its 
positions on the 25th and 26th inst. 

R.A, ; Decl. N. 

April 25th, 11" 56™ 50°.... 19° 57’ 46” 
e6 11°96 2% ....12, 56°44 
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The persevering industry with which’ Mr. Groombridge 
applies himself to the cultivation of so useful a science as 
astronomy, merits the highest commendation. 

P.S. Just as our work ' was going-to press, Mr. Firminger 
favoured us with another observation by Mr. (Groqpihiadned 
as follows: 

. Apnmb 27th, at 9° 36™ 1-6°, mean time, night ascension 
115 56" 25; declination 12°55’ 19” N, 


ANTIQUITIES. 

There has been lately discovered in the collection of the 
duke of Buccleugh, a curious manuscript of the statutes of 
the Orders of the Garter and the Bath, with various. old 
drawings; among the.Jatter are portraits of Richard IIL. and 
of Anne, his queen. These drawings prove to be the ori- 
ginals from which the late lord Orford’s outlines were taken, 
as represented in his ** Historic Doubts,” and it is re- 
markable, that the above Jearned nohleman was always of 
epinion that the original was in existence. (Historic 
Dabs, page 104.) 

*. Sancho, of the Mews Gate, has presented the pub- 
Fes with a fac simile of these interesting portraits. 


LALANDE SENIOR, 

This astronomer died at Paris, on the 7th of the present 
month (April), m the 75th year of his age. By his will he 
ordered his body to be dissected, and the skeleton to be 
olaced in the Museum of Natural History, His relations, 

»wever, regardless of this ridiculous injunction, buried 

im. a few days after his death. His funeral was attended 
vy the inembers of the French National Institute. 


MISCELLANEOUS. 


The bust of D’Alembert has been placed in the hall of 
be National Institute by order of the emperor Napoleon. 

\- Swedish naturalist (chamberlain Liung) has discovered 

- smallest animal of the order of mammalia that has yet 
zen seen; he calls this animal Sorex caniculatus, and it is 
kind of earth mouse. 


LECTURES. 
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<7 LECTURES. r 


Mr. Taunton will resume his Summer Course of Lectures 
and Demonstrations on Anatomy, Physiology, Pathology, 
and Surgery, on Saturday, the 30th of May 1807, at Eight 
o’clock in the evening precisely, at No. 21, Greville-Street, 
Hatton-Garden. ‘The Lectures will be continued at. the 
same Hour every Tuesday, Thursday, and Saturday. 

Particulars may be known by application to Mr, Taunton, 
as above. 


On Monday, the first week of June, a Course of Lectures 
on Physic and Chemistry will recommence in George-street, 
Hanover-square, at the usual morning hours; viz. the 
Medical Lecture at Eight, and the Chemical at-Nine, by 
George Pearson, M.D. F.R.S. Senior Physician of St. 
George’s Hospital, and of the College of Physicians. 

Proposals may_be hid in George-street, or at St. George’s 
Hospital. 


LIST OF PATENTS FOR NEW INVENTIONS, 
For March and April 1807. 


To John Day, of Camberwell-green, in the parish of 
St. Mary, Lambeth, stone-mason; for his method of ap- 
plying friction-boxes, either with or without a perpetual 
screw, spindle, and cog-wheel, to extend and facilitate the 
power of engines, cranes, capstans, and other machines used 
for loading and unloading ships or vessels, and for raising 
-anchors and other great weights or bodies, and also to the 
steerage-wheels of ships or vessels. March 20. 

To Thomas Johnson, mechanic, in Glasgow ; for a ma- 
chine for weaving yarn. March 93. . 

To Archibald Thomson, of the parish of St. John, in-the 
city of Westminster, and county of Middlesex, engineer ; 
for certain improvernents (by the application of known 
principles) upon certain parts of mill-spinning, for spinning 
wool or cotton. April 2. \ 

To James Peache, of Cupers Bridge, Lambeth, in the 

county 
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county of Surry, harge-builder 5 3 for a floating hollow buoy 
on anew construction, for supporting mooring chains; 
eables, ropes, &c. April 8. 

To William Chapman, ‘of the town and county of New- 
castle-upon-Tyne, civil enziteer ; for a method or methods 
of reducing the wear, and prolonging the duration of ropes — 
used in drawing coals, or other minerals from pits of shafts 
of mines. April 8. 

To Samuel Williams, | of Finsbury-square, ini the city of 
London, merchant, in consequence of a communication 
niade to him by a foreigner residing abroad; for a new and 
improved machine and machinery for spinning wool, cotton, 
hemp, and other filamentous substances. April 8, 

To Richard Francis Hawkins, of the parish of St. Anny 
Limehouse, in the county of Middlesex, gentleman ; for cer- 
tain improvements to all kinds of gun et cacuse car 
riages, so as to facilitate the worktime or using, securing, 
and housing thercof, particularly adapted 1 to ships, April 8. 

To William Southwell, of the city of Dublin, musical- 
instrument-maker ; for certain improvements upon a piano- 
forte, which is so constructed as to prevent the possibility 
of its being so frequently out of tune as piano-fortes now 
generally are, which he denominates ‘* A Cabinet Piano- 
Forte.’ April 8. 

To William Chapman, of the town and courity of New- 
castle-upon-Tyne, civil engineer; for a method or methods 
of putting coals on board of ships, lighters, and other 
vessels, so as to prevent a great portion of the breakage of 
the coals, which takes place in the usual method of shipping 
thera by spouts. Aprilli. | 

To Thomas Paty, of St. Thomas’s Watering, Kent-road, 
in the parish of St. Giles, Camberwell, 1 in the county of 
Surry, manufacturer; for a method of dyeing, spiuning, 
weaving, and manufacturing of East India Sun-Hemp into 
carpets, and carpet-rug mats, which will be more durable 
and less expensive than any now in use. April 11. 

To Alexander John Forsyth Clerk, of Belhelvie, Aber- 
deenshire, in Scotland; for his advantageous method of 
‘ discharging 
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discharging or giving fire to artillery, and all other fire- 
arms, chambers, cavities, and places in which gun-powder, 
or other combustible matter, is or may be put for the pur- 
pose of explosion. April 11. 

To Anthony Francis Berte, of the parish of St. Beaaet 
in the West, in the city of London, merchant, in conse- 
quence of a communication made to him by a certain 
foreigner residing abroad; for certain improvements in 
casting printers’ types and oes and other articles of metal. 
April 15, 

To James Forbes Dalton, of High-Holborn, in the 
county of Middlesex, coach-maker; for certain improve- 
ments in the construction of four-wheel carriages. April 21. 

To William Shotwell, of the city of New York, in 
America, now residing in the city of London, merchant; 
for certain machines and improvements upon machines for 
the purpose of bleaching, washing, and cleansing linen and 
every other article that can be done by hand. April 21. 

To Abraham Matterface, of the parish of Christ Church, 
in the county of Surry, millwright; for certain improye- 
ments in the construction of a machine for mashing and 
mixing malt, April 21. 

To Mark Noble, of the parish of Battersea, in the 
county of Surry, engine-maker ; for a new chain-pump, a 
new hand-pump, and a new improved extinguishing fire- 
engine, April 25. 

To Robert John Stanley, of the town ‘of Gainsborough, 
in the county of Lincoln, gentleman ; for a new method of 
tanning leather without the use or application of bark (or 
mineral astringent) except in the tanning of backs and bins, 
yielding a great advantage both in respect to time and ex- 
pense, whereby as good, if not a superior, article or com- 
modity is produced. The ingredients required by this 
method of tanning are entirely of a vegetable quality, and 
the principal part thereof the produce of the United King- 
doms. April 28. 


METEORO- 
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METEOROLOGICAL TABLE, 


By Mr. Cary, or THE STRAND, 


For, April 1807. 


Theva } gs Sad 
ae } f a z 2 
Daysofthe}" 2) 2 oh Heise Om roe z 
Month. | 5 3 O af i" ; ales 35 2 
an Ss ea) Oe nenes. Sp 2 S 
ee) ~ Arent 

Mareh 27| 36°| 43°| 39°| 29°82 7 

g8| 38 | 43 | 38 "72 6 

29] 39 | 43 | 34 “75 10 

30] 36 | 40 | 36 TT 15 

31] 35 | 44 | 35 "52 5 

April 1} 35 | 41 | 36 "57 0 

2| 32 | 33 | 33 “75 (9) 

31:30. 41.| 32 "84 30 

4| 98 | 42 } 34.| 30°19 25 

5| 37 |.46 | 35 “16 3 

6! 36 | 53 | 35 “07 51 

7| 36 | 55 | 46 “06 AT 

8| 46 | 58 | 44 “24 45 

Q| 44 | 63 | 46 “94 tk 

10| 46 | 53 | 49 | 29°92 22 

11| 49 | 56 | 50 “56 41 

12) 52 | 60 | 46 40 48 

13, 46 55 | 42 "30 10 

14; 40 | 56.| 40 *35 30 

15} 40 | 41 | 40 36 (a) 

16| 40 | 40 | 32 62 10 

17| 32 | 32 | 31 78 () 

18} 32 | 43 | 30° "$2 21 

19] 32 | 42 |] 31 "Q5 24 

20] 32 | 41 | 32 | 20°16 16 

21| 33 | 43 7 36 “10 26 

22] 36 | 51 | 44 | 29°90 26 

93144 | 58 |:49 | -°92 30 

‘941 49 | 63 | 50 | 30°05 2 

95] 51 | 64 | 52 15 40 


26' 51‘ 66! 49 “95 55 


Weather. 


|\Cloudy 


Cloudy 

Cloudy 

Cloudy 

Cloudy, with 
snow 

Cloudy, with 
snow 

Great fall of 
snow 

Fair 

Fair 

Fair 

Fair 

Fair 

Cloudy 

Cloudy 

Small rain 

Fair 

Fair 

Showery 

Fair 

Showery 

Cloudy , 

Great fall of 
snow 

Fair 

Fair 

Cloudy 

Cloudy 

Cloudy 

Fair 

Fair 

Fair 

Fair 


N.B. The Barometer’s height is taken at one o’cleck. 


—— 
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XLIX. Letter from Ezexier Watker, Esq. containing 
further Remarks on his new Transit Instrument. 


sIR, To Mr. Tilloch. 


dy a paper, which was printe& in the 25th volume of the 
Philosophical Magazine, p. 173, I described a method: of 
constructing an instrument for observing the sun’s transit 
over the nieridian upon a much smaller scale than that which 
I-had formerly used, yet sufficiently exact for regulating 
common clocks and watches ;. but it now appears, from an 
jnstrument that has lately been erected according to those 
directions, that the method deserves further consideration. 
' A gentleman has communicated to me five obseryations, 
made with this instrument, on the sun’s passage over the 
meridian ; and the greatest difference between any two of 
them amounts to no more than one second and six tenths. 
These wére the only observations that this gentleman had 
taken at the time he communicated them to me, and not 
chosen out of a great number: they were taken with a 
chronometer, which was immediately compared with ob- 
servations made on the same day with a transit telescope. 
Hence I am inclined to believe, that with some improve- 
ments in the construction of this instrument, and in the 
mode of using it, the sun’s transit may be determined still 
nearer the truth. - 

When. the utmost precision is required, it will be neces- 
sary to protect the instrument from the extremes of heat 
and cold, by laying the foundation of the pier about two or 
three feet below the surtace of the ground, and from that 
depth erect a small building over it, at the distance of eight 
or ten inches, leaving an empty space all round. This 
building should be carried up higher than the gnomon af 
the south, but it need not be more than six or eight inches 
higher than the stone upon which the meridian line is drawn 
‘at the south. 

.o If the plane on which the line is drawn should dip either 
to the north or to the south, the correctness of the instru+ 
ment will not be affected by it; mor willa small inclination 
east or west alter the position of the line itself, but it will 
» Vol. 27. No. 108. May 1807. T affect 
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affect the guomon. It is therefore necessary to make this 
part of the instrument adjustable, which may be done in the 
following manner : 

Let a triangular stone, resting on three foot screws, be 
placed with one side facing the north and the opposite angle . 
pointing to the south; near'the middle of this side the gno- 
mon must be fixed to stand directly over the meridian line. 
Then, by means of these screws and a plumb-line suspended 
from the top of the gnomon, the right line which passes 
through the centres of the perforations may be readily set 
perpendicular to the horizon. The plumb-line must be sus- 
pended on the south side of the gnomon to pass over two 
dots, one made near the top of it, and the other near the 
bottom, in a line parallel to the line of perforations; and, 
as the plumb-line will not be in the way when observations 
are taken, it may always remain attached to the instrument. 

No light should be suffered to enter the instrument from 
the.south further than the gnomon, except those rays of the 
sun which are transmitted through one of the small aper-- 
tures made in it; but at the north a small door must be 
made in the roof, to be opened when the observations are 
taken. 

The preeise time that the limb of the solar image comes 
in contact with a line drawn on a plane surface, cannot be 
exactly observed, in consequence of the penumbra which 
surrounds; but I am of opinion that this inconvenience may 
be avoided by using a different mode of observing. 

The eye is capable of judging with considerable exactness 
when a right line divides a circle into two equal parts: thus 
in fig. 1. Plate VIT. it is easy to see that the segment on the 
right hand side of the line is greater than the other 5 in fig. 2. 
it appears that the circle is divided into two equal parts, but 
in fig. 3. the greater segment is on the left side of the right 
lines Hence | am inclined to think, that if an observation 
be taken when the line bisects the solar image, it will be 
yearer the truth than when the two limbs are observed. If 
five lines be drawn at proper distances, five observations 
may be taken this way: in less time than six minutes. 

Bi:t 2 still better method v ould be to observe with three 
Hnes at atime, as represented in figures 4,5, and 6, as the 
$sulla 4 ‘Cet 2 eye 
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eye would be better able to judge when the two small seg- 
ments are equal than when the whole circle is divided into 
two equal parts. I am persuaded that the mean of five ob- 
servations taken by this method would determine the time 
of the sun’s transit over the meridian to less than a second, 
with a gnomon only three feet high erected upon a stone 
three feet in length. 

To illustrate this mode of observing by an 

Example, . 

If fig. 5. (Plate VII.) represent the solar image, and the 
distance between tht two lines a and x be = 108”, the two 
segments will be each = 10” when the sun isin the equator, 
as he then takes about 128” in passing over a space equal to 
his own diameter. Then, if an observation be taken only 
1” too soon, the two segments will be to each other in the 
Tatio of 9 to 11, which may be too great a difference to pass 
unobserved. 

When five observations are to be taken by this method, it 
will be necessary to have seven lines drawn at equal distances ; 
but the first observation must not be taken until the centre 
of the solar image be upon the second line, at which 
time the first and third lines will cut off two equal seg- 
ments; when the centre comes to the third line, the se- 
cond and fourth lines will cut off two equal segments ; 
and the third, fourth, and fifth observations must be taken 
in the same manner. If these lines he drawn at such di-: 
stances that the centre of the solar image may take about 
54 seconds in passing from one line to another when the 
sun is near the equator, the five observations may be taken 
in less time than four minutes. 

This instrument, though erected at a small expense, is 
infinitely more convenient for keeping the rate of a clock 
or a chronometer than either Hadley’s sextant or the astro- 
nomical quadrant, and perbaps superior to either of them 
in point of acguracy.—I am, sir, 

Your most humble servant, 
Lynn, April 9, 1807. Ez. WALKER. 


N.B. The letters no are omitted in Plate III. vol. xxvii. 
Erratum.—On page 99, line 18, for oljects read oject. 
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ie On the Utility of making Family IVines from several 
of our Garden Fruits, erate for benevolent Uses., 
_ Extracted from an Address, on different Topics, to the 
Board of Superintendence of the Bath and IWest of Eng- 
_ dand Society. By W. Marruews*. 


I WILL now beg to be indulged with your attention to an- 
other subject, which some circumstances of the times have 
Jed me to reflect on. I mean the present enormous price of 
foreign wines. It may possibly occur to some of you, that 
this subject, however serious. i a national pomt of view, 15 
not among those which such a society as ours can hope to 
take zp with success; and even, that it is not among those 
subjects most properly cognizable by our institution; that 
_ foreign wines may be considered, which frequently has been 
the case by the legislature, as an article of luxury, but little 
connected with the comfort of the great body of the people. 
To these possible objections I'am prepared in part to assent ; 
and I would wot hghtly ask attention to a subject of doubtful 
propriety. But my views are not directed to wine as a luxury; 
or to an interference with the taste and habits of persons of 
sufficient wealth to afford the prices which are now paid for 
the different kinds of foreign wine. From all present ap- 
pearance, a sufficient number of those persons will be found 
to purchase whatever may be importable from the foreign 
markets, at whatever shall be the current prices. I propose 
to consider the real use of wholesome wine for medicinal 
purposes, and those of general comfert, frugally used among 
the middle and lower ranks of the community. Ii is allowed, 
and justly, that for the laborious classes the refreshment of 
sound malt liquor is: the common article of the country ; 
and that no substitute for that, or the wholesome unadulte- 
sated cider of some districts, is either to be expected or pru- 
dently sought for, But it is to be considered that there are 
innumerable cases in which some refreshing vinous liquor, 
different from these; is frequently desirable, for the comfort 
of persons im delicate situations and states of health, ‘who. 
cannot afford the expense of even a very little foreign wine ; 
* Vrom Letters and Papers i the Bath and West of england Socicty, vol. x. 
he i - many 
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many of whom, from motives of what they deem ceconoiny, 
have recourse to the use of different kinds of -spirits, too 
often, indeed, in large quaniities ; but among the more cau- 
tious, even the Handi ones, though diluted ‘with water, are 
commonly 1 injurieus. Itis also gia that the beginning 
of this habit of using spirits is too commonly be Ee ina 
Jarge degree, and we NG leads on to strong and confi rmed 
tet of pernicious drinking » especially i in towns and cities. 
The mischief to health and gbetite t is well known to be nz 
calculable. The wines commonly. sold under the name of 
British sweets, and which formerly used to be resorted to i 
cases of sickness and weak health, are now become so ex- 
pensive, that even their aid is generally beyond. the reach of 
the poor; and it seems probable that the consumption is 
chiefly by adulteration of foreign white wines, affording 2 
lucrative trade, by mixture, fot tavern consumption, and 
partly also, in alike mixed state, for private, families. Thus 
the- revenue js considerably digas by the deception, 
This last, though not an immediate object of our concern, 
may he allowed its weight in favour of what we w ish to pro- 
pose, as very degehiey: in itself, and but ina small degree 
doubtful with regard to the revenue, 4, ¢. the increased ma- 
nufacture of pate wine from the best of our own fruits, 
What these are, or may by management be, 1s the next 
question, To the red and white currant, commonly used 
there seems an objection, on account of the acid quality Frais 
which their juice is almost inseparable, except by long keep- 
ing; andiI cannot bat look with much more aah ademas to- 
wards the, black currant, the abundant juices and salutary 
virtues of which seem to have been too little known. Indeed, 
as an article for wine, few persons seem to have regarded 
it, though perhaps it will be found to be one of our best 
garden fruits for the purpose in question. There is in this 
fruit a richness beyond the common estimate ; and its fla- 
vour, though to some palates unpleasant when eaten in its 
recent state, is found to lose much of its characteristic rough- 
ness and flavour, when judiciously made into wine, and kept 
to a moderate age. J am confirmed in this statement by 
sufficient authority ; and perhaps in many cases of sickness, 

78 as 
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as well as for more common use, it has salutary properties, 
which render it more valuable than the public are generally 
aware of. The black currant tree is known to be hardy, 
and in our climate an abundant bearer, by the common 
mode of garden propagation. But it is well worthy of trial, 
‘whether it may not be trained against the walls of the gar- 
den, and the sunny sides of houses and cottages, with still 
greater success. From the best accounts I can get, this 
seems highly probable; and if so, such abundant propaga- 
tion may be at once easy, and largely beneficial for our pur- 
pose. That such has not been the general practice, is no 
good reason why, under strong recommendation, it should 
not become so; and recommendation of useful things, in 
all the departments of culture, is certainly one of the proper 
provinces of this comprehensive society. The best mode of 
making such wine may be more commonly known than 
practised; and at any rate it is as easy as any similar pro- 
cess. I therefore feel much confidence of utility from our 
recommending this domestic object. Another fruit presents 
itself to our notice, which, in all countries famed for its 
wines, is of proverbial excellence, i.e. the grape. I am 
aware that it is a common opinion that our climate is in ge- 
neral too cold and precarious for the full ripening of the 
grape; and that vineyards, which in various places have 
been attempted, have not succeeded so as to answer the cost 
and labour of vintage. I am persuaded that few are the 
Situations in this island where success may be expected in 
open-field culture. That object, therefore, I cannot think 
of recommending, But experience, and some considerable 
observation, have convinced me that much greater success 
may be expected than many persons are aware of, in culti- 
vating the vine in our warmest districts against the southern 
walls of numerous farm-houses, country cottages, and even 
in the smal] gardens of many towns and cities, where the 
soil is light and favourable, and that with very easy atten- 
tion. In cold lands and bleak exposures it would be a fruit~ 
less attempt, and common reflection would point out the 
absurdity. But in some parts of the county of Essex, though 
less favourable to its success than in other spots of our 

s island, 
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island, particularly in Devon and Cornwall, I have known 
vines so abundantly and successfully wall-trained, as to pro- 
duce, for private families, an ample supply of most pleasant 
and valuable wine. Indeed the:practice is so common among 
the cottagers and others inhabiting houses built of brick, that 
at the ripening season many poor and middling peopte are 
in the habit of selling large quantities of grapes, at very rea~ 
sonable prices, to their more wealthy neighbours, for the 
purpose of making wine. And it is not easily conceivable, 
by strangers to the practice, what quantities of usefal and 
pleasant wines are made in warm summers from these sources, 
and that at an easy expense. The fruit, indeed, cannot be 
expected to be uniformly ripe and excellent, but by far the 
largest part of the bunches are generally good, and fit for 
use; and those who have been most in the habit of the ma- 
nufacture, and can afford to keep the wine by them for years 
in succession, well know that the improvement by meliora- 
tion of time is sufficiently remarkable and encouraging. As 
to the benevolent uses to which such wines may be occa- 
sionally applied among the poor and sickly of a neighbour- 
hood, little need be said to recommend the practice. It is 
sufficient to say, that this species of useful benevolence is. 
known to be excited by the cheapness and ease with which 
families in sufficient affluence become possessed of a mode- 
rate store by their own ceconomy and provident exertions. 
I would therefore submit to you the propriety of our recom- 
mending a more general attention to this domestic object 
than our part of the nation seems to be acquainted with. 
The risk is small indeed; no land, useful for the purpose 
of agriculture, need be encumbered with it. The trial is 
easily made. The success may be at once pleasing and be- 
neficial ; and examples of such success, though gradual in 
their evidence, may become in process of time extensively 


and lastingly influential, 
Witiiam Marruews. 


I shall now take the liberty of annexing a letter on the 
foregoing subject from an old and valuable correspondent, 
James Anderson, esq. LL.D. and F.R.S., in answer to one 

T4 written 
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written to him in the style of inquiry, his Saute abounding 
with excellent wall-trained vines, 


®€ DEAR SIR, Isleworth, Jan, 24, 1804. 

«* I received your letter, some days ago, respecting the 
wines that may be made from the natural fruits of this coun- 
try, which I should have sooner answered, could I commu- 
nicate any thing of the importance I wished; but that not 
being the case, I felt a great reluctance at the thought of 
troubling you with any thing not satisfactory. 

** | can say little else than that, from our own experience . 
for a short time past, and what I have seen of others, IT am 
perfectly satisfied that wine may be made from our native 
fruits;—red and white currants, gooscberries, black currants, 
raspberries, and other fruits, (with the help of sugar,) as 
good, and of as rich a flavour in all respects, as any that are 
imported from abroad. But the, particulars in the process 
that may vary the qualities of the wine, where the ma- 
terlals are the same, are so numerous, and the time that 
must elapse before the result of any experiment can be 
known is so great, that I despair of living to see any cer- 
tainty established on this head, At present, I sometimes 
taste as good wine of that sort as could be desired, and again 
as bad as can be thought of, made by the same persons, when 
they can assign no reason for the difference. From our own 
limited practice I have been able to ascertain only two points 
that I think can he relied upon as tolerably well established ; 
These are, first, that age, I mean not less than three years, 
is required to elapse before any wine that is to be really good 
can attain such excellence as to deserve the name of good ; 
and second, that it never can attain that perfection if spirits 
of any kind be mixed with it. I apprehend that most of our 
made wines are greatly hurt by not adverting to these two 
circumstances. 

‘© Another circumstance that is, in my opinion, very ne- 
cessary for the formation of good wine of this sort, is a cer- 
tain degree of acidity in the fruit, without which the wine 
never acquires the zest which constitutes its peculiar excel- 
lence, but hurries forward too rapidly into the state of vine- 


gar. 
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gar, Currants at all times possess enough of that acidity; 
but if gooseberries be too ripe they are apt to want it, and 
become insipidly sweet at an early period, though they soon 
become vinegar. It ought to be remarked, that the native 
acidity of the fruit is different from the acidity of vinegar, 
and possesses qualities extremely dissimilar, The sourness 
of vinegar, when it has once begun to be formed, continues 
to augment with age; but the native vegetable acid, when 
combined with saccharine matter, is gradually diminished 
as the fermentation proceeds, till it is totally lost in the 
vinous zest into which both this and the sugar are com- 
pletely converted before any vinegar is produced, if the fer- 
mentation be properly conducted. 

«< This, 1 believe, is a new opinion, which experience 
alone enabled me to adopt not very long ago. But I have 
had so many experimental proofs of this fact, independent 
of the support it derives from reasoning, that I am satisfied 
it is well fouuded. I am satisfied further, that the wines of 
this country are debased chiefly by not adverting to it, and 
of whicb-I think you will be convinced also by a moderate 
degree of attention. 

“© Every person knows that an insipid sweetness is the 
prevailing taste in liquors when they begin to ferment, and 
that it is gradually changed into a pungent yinosity as the 
process proceeds; but few persons have had occasion to re- 
mark that the native acid of fruit undergoes a similar change 
by the fermentatory process. Every one who tastes made 
wines, however, soon after the process has commenced, per- 
ceives that sour to a certain degree is mixed with the sweet, 
It chances, indeed, that the sweet js sooner blended than the 
sour; so that when the liquor is tasted a few months after 
it has been made, it hath lost some part of its sweetness, 
but still retains nearly the whole of the sourness of the native 
acid of the fruit. And as the vinous flavour is yet but weak, 
the liquor appears to be thin and weak, and manning into 
acidity. Jt is therefore feared, that if it be not then drank, 
it will soon run on to the state of vinegar; on this account 
it is often used in this state, when it forms a very insipid 
beverage. Frequently also, with a view to check the ace- 
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tous process, and to give that degree of strength which will 
entitle it to the name of a cordial liquor, a certain portion of 
brandy is added to it, after which it may be kept for some 
time. The effect of this addition is to put a stop to that sa- 
lutary process of fermentation which was going slowly for- 
ward, and gradually maturing the native vegetable acid into 
vinous liquor, which being at last blended with the saccha- 
rine vinous juice, produces that warm exhilarating fluid 
which cheers the heart and invigorates the strength of man. 
In this way, the sharp, insipid, and poor liquor which was 
first tasted, is, by a slow process, which requires a great 
length of time to complete it, converted into rich pleasant 
wine, possessing, in a great degree, that high zest which 
constitutes its principal excellence. 

«© My experience does not yet enable me to speak with 
certainty respecting all the circumstances that may affect 
the flavour, or augment or diminish the strength of wine, 
or accelerate or retard the time of its ripening. But my 
opinion at present is, that a great part of the flavour of 
wine depends considerably upon the skin of the fruit, which 
may be augmented or diminished by the degree of pressure 
the fruit is subjected to, and other particulars connected with 
it; or by the macerating the fruit more or legs in the juice 
before the skins be separated from the pulp; and that the 
ultimate qualities of the wine are considerably affected by 
the proportion of the original native acid of the fruit con- 
joined with the saccharine part of the juice. It seems to 
me very evident, also, that the saccharine juice can be more 
quickly brought into the state of wine than the acid portion 
of it, and that of course those wines that consist entirely of 
saccharine matter, flavoured only by some pleasing vegetable 
perfume, such as cowslip or elder-flower wine, and others 
of similar sorts, may be sooner brought to be fit for drinking 
than those in which the juice of fruit form a considerable 
ingredient, and may be also made of a weaker and lighter 
quality. And that fruit wines, in proportion to the dimi- 
nution of the quantity of fruit to that of sugar, or in pro- 
portion to the quantity of acid in the fruit, may be accele- 
rated or retarded in the progress of fermentation; but that 
strong full-bodied wine, of good flavour, must have a con- 

siderable 


from several of our Garden Fruits. 207 | 


siderable proportion of native acid, and requires to be kept 
2 long while before it can attain its ultimate perfection. 

*¢] have had too little experience in the practice of making 
grape wine to enable me to speak with precision. The fla- 
vour of different kinds of grapes, we know, varies considera- 
bly, which must affect the wine; but other circumstances 
in the process must affect it greatly. It is the only fruit 
known in this country that affords juice in abundance suf- 
ficient to admit of being made into wine without the addi- 
tion of water, or rich enough without the use of sugar. Two 
years ago the season was so favourable that my grapes (the 
muscadine) ripened completely, and I determined to try to 
make some wine of them without either sugar or water. The 
juice was squeezed out by hand without any other pressure, 
as I had no press. It fermented very well, and after a proper 
time it was tried. The liquor tasted swéctish, but wanted 
much of the vinous zcst we wished for. This arose, I have 
no doubt, from the want of a due proportion of native acid, 
which would have been probably supplied by a complete 
pressure of the must, had I possessed the means of doing it; 
especially if the bunches of grapes had not been separated 
from the small foot-stalks to which the berries adhere. But 
not haying a quantity sufficient to make it worth while to 
have a press, I thought of another method of attaining the 
end I aimed at, to which I was forced to resort: on finding 
that birds and vermin are so greedy of the grape, that it is a 
matter next to impossible to preserve them for any time here 
in quantities after they are ripe without being broken, which, 
by letting the juice flow out, lodges between the berries in 
the clusters, and which there becomes mouldy, and com- 
municates a musty taste that cannot be gotten rid of. 

** To avoid all those evils, I determined to gather the 
fruit when it is so far ripened only as just to begin to be 
pecked by the birds. As the juice possesses at that time 
more vegetable acidity and Jess of the saccharine taste than 
when fully ripe, I conceive that the wine made from it will 
be sharper and have a higher zest than the other; but deead- 
ing that the juice might not be sufficiently matured to do by 
itself, | added a portion of sugar and water to ihe juice, and 
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have put it by for trial. It fermented well, and the liquer 
has at present as promising an appearance as.1 could wish. 
Should this mode of making grape wine succeed, it will be 
by far the cheapest wine we can make in this country ; for 
the quantity of juice yielded by the grape is so much more 
abundant, and so much richer than that of our other fruits, 
and it is so much easier to be gathered and otherwise ma- 
naged, that it must be much more desirable. The quantity 
of fruit produced, too, is so much greater when the vines 
are properly managed, than can be gotten from the same 
extent of vround of other fruits, as to give it a decided pre- 
ference on the whole: I have just now in my cellar about 
forty gallons of that wine made from the grapes that were 
gathered from a wall of about fifteen yards in length, and 
fifteen feet high. Nor was that a crop above the average. 
either had that wine above half the quantity of sugar that 
other fruit wines would have required, I have no doubt 
that were vines raised from seeds of the best and earliest 
sorts, and carefully selected when they come to bear, we 
might thus obtain a grape that would ripen very well in this 
country tvithout the assistance of a wall. Itis by no means 
improbable that such a vine was once known in England. 

“« Next to the vine, I agree with you in thinking that the 
black currant is the best fruit we have of that kind for making 
wine. - I have seen some of it that was truly excellent. | It 
would be of great use fer giving flavour to some other wines, 

«© When IJ began this letter I thought that I had nothing 
to say; but being once begun, it has run on to an enormons 
Jength. I hope you will forgive me for it. I now speak 
Jittle, and write less: and it requires an effort for me te 
begin with either; but, like a disorderly clock, when Lam 
once fairly set a-going, I run on perhaps without rhime of 
reason. Wishing you success in all your useful pares, 

‘* T remain, dear sir, 
«* Your most humble servant, 


** James ANDERSON.” 
To Afr. Matthews. 
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LI}. Observations upon the crystallized Bodies contained tz 
Lava. Read at the Meeting of the Physical and Natural 
History Society of Geneva, on the 17th of April 1806. 
By M. G. A. De Luc*. 


Vaarcaspes hold such a remarkable place anyong terres 
trial phenomena, that they have become the subject of a mul- 
uplicity of conjectures upon their origin, influence, and the 
geological consequences which might be drawn from them. 
Wherever they were put in requisition in order. to found a 
system upon them, they have been made to act that part 
most convenient for their authors. In this manner they 
have seized upon a simple and isolated fact, the only one of 
its kind which has no relation except with the soil occupied 
by the volcano and its environs. Several naturalists. and 
geologists, although a volcano only resembles mountains. 
of its own species, and does not at all resemble other 
mountains, either in form, construction, or the substances 
which compose it, have concluded that the layers and 
mountains on the surface of the earth owe their origin to 
the action of fire; that element, as they say, presenting us 
every day with productions entirely similar to the primitive 
rocks of the globe. 

From this-it results that these Ayre: Yeh regard the dif- 
ferent crystals inclosed in lava, not as productions in the 
humid way, anterior to the Java, and which existed in the 
layers reduced into fusion by the volcanic fires, but as cry- 
stallizations formed in the lava itself, and of its own sub- 
stance, by the slow cooling of the mass, 

It is chiefly upon this opinion that M. Fleurian de Belle- 
vue has founded the system he has adopted and published 
upon the action of the fire of volcanoes and upon the forma- 
tion of the terrestrial globe, of its layers and its mountains, 
inserted in the Journal de Physique for May 1805. 

Let us reduce this question to its most simple term, viz. 
The crystals which Jayas contain, have they been formed in 


* This isa second paper by M. de Luc on this subject. The first paper has 
already appeared in the Philosophical Magazine.—See our last Number. 
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the lava and its substance; or are they foreign to it, and 
formed anteriorly, by the humid way, im the substances or 
Jayers which the volcanic fires-have reduced: into fuston ? 
From this inquiry, deduced from the true state of things, © 
and carried by facts toa degree of evidence beyond all un- 
certainty, a question will = decided of important conse- 
quences to geology, by presenting a just idea of volcanoes 
and their phenomena. 

“The principal argument of M. catia de Bellevue is 
drawn from the connection which he finds between the 
formation of crystals contained in Javas and the species of 
erystallization which has been called crystallites, and which 
are formed in the glass-louse pots when ina state of fusion, 
and afterwards slowly cooled. 

We shall now examine what these glass crystallites are. 
The entire mass of cooled glass presents a confused crystal- 
lization all of the same colour, in which we see small com- 
pact bars confusedly interwoven, some of them slightly stri- 
ated and others disposed in stars equally confused. At other 
times there is frititd at the bottom of the crucible a multi- 
tude of threads which cross each other, and also present 
starry forms. 

In the first case, these crystallites compose even the mass 
~ of the glass, and are only distinguished in some places; in 
the sccond, there are seen, through the transparency of the 
glass, these heaps of threads and star-lke forms, which 
have some connection of form with the small stars of ice 
which fall along with the snow in a strong frost. Perhaps 
we see some examples of vitreous crystallizations more de- 
cided; but this case, which is rare, only proves that there 
may be such a circumstance as favours this crystallization in 
a very smal? space. 

M. Fleuriau de Bellevue finds that these crystallite forms 
singularly resemble ihe tremolité. “This opinion, that there 
exists a singular resemblance between two substances, of 
which the one is a production of a vitreous nature, and the 
other of a mincral layer, astonishes me, I must confess ; tor 
in that case there is no. substance which we might not assi- 
milate.to.an other,. ifit only has.a relation to. it im point of 
zuld form. 
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form.» Thus we may say that capillary schorls; or mineral 
asbestos, resemble cotton or linen threads, although between 
these two substances there is merely a resemblance of form, 
without any reality. This remark was necessary, because 
one might think from the expression ‘ singularly. resemble” 
that there is something more than a mere appearance. 

The tremolite, which derives its name from Val-Tremola, 
near St. Gothard, one of the principal places where it is 
found, is a radiated mineral substance, the threads of which 
-are often of a brilliant white, and united in sheaves or bun- 
dles. These sheaves issue from one centre and diverge in a 
round form, which gives them the form of a radiating star ; 
and, these centres being varied, from this there results dif- 
ferent directions in the rays, the length of which is from 
half an inch to three inches and upwards.. This mineral 
substance is one of the most curious and agreeable to look 
at. It is sometimes mixed with talc and calcareous spar, 
z.e. of two substances, one of which is vitrescible, but of 
difficult fusion, and the other is calcinable; a circumstance 
which of itself excludes the idea of the least relation between 
the tremolite and the produce of the glass-houses: and when 
we compare these products with the brilliant threads of the 
tremolite, which, taken by themselves, have each the form 
of a four-sided prism, we must be astonished that such an 
assimilation has been made. The tremolites are vitrescible 
but not vitrefied, and never were so. i 

Let us, however, turn our attention to such crystallized 
bodies inclosed in Java to which the vitreous crystallites have 
been assimilated. I can make thisycomparison upon a great 
number of pieces, which I collected in burning and extin- 
guished volcanoes. 

The lavas which contain leucites, or white granates, also 
frequently contain pyroxéne volcanic schorls, and crysolites 
or olivines*. Here there are two kinds of crystals, very 
distinct from each other by their form and colour, contained 
in the same lava, surrounded by the same crust, which in 


* I shall afterwards designate these schorls by the name of pyroxéne schorls, 
Decauve the simple denomination of pyrorencs does not belong to them exclu- 
sively; all the bodies contained in lavas being also pyroxéves, i, e. strangers 
to dre. 
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itself has no relation tothem, either in its nature, colour, 
nor chemical properties, as we shall soon see. 

The form of the leucites and pyroxene schorls is perfeatly 
determined ; 11othing is confused, all is precise and well cha- 
tacterized. The leucite is constantly of a round form, shaped 
into 24 trapezoidal faces, and of a whitish gray colour ; the 
pyroxéne schorl is an octaédral prism with two biédral* py- 
ramids of a deep olive colour, and sometimes black ;. the ery- 
solite is of the colour of a peridot. These three crystals are 
found in the spongy and cellular lava, as well as in the com- 
pact lavas. 

The schorl is so strongly united to the lava that it cannot 
be detached from it, nor appear witlr the polish of its faces 
and the distinctness of its angles, unless by a chemical opera- 
tion produced by the sulphurous acid fumes of the volcano. 
The leucite is more easily separated, leaving upon the lava 
a distinct impression of its round shape. Its impressions im 
the Java may be compared to those left by granates, cubical 
martial pyrites, and several other crystallized substances upon 
- the rocks which contain them; with this difference, that the 
impression of the leucites is made in a manner in fusion, 
and that of the granates and pyrites in a rock which had bee ' 
in the state of softness by the humid way. 

From this the following conclusion results: That the ide. 
cites are no more a formation produced in the lava at the 
moment of its cooling, than granates and pyrites are a forma- 
tion extracted from the substance of the rock which contains 
them when it is dried and hardened. Both equally are fo- 
reign to the substance which contains them, and have existed 
before it; the leucites before the Java, and the granates and 
pyrites before the rock which envelops them. We often 
found also the Jeucites isolated, and in a great nuaober, 
among the volcanic ashes. 

Do we see in this éxact description of facts any resem- 
blance, any analogy between bodies crystallized in lavas and 
the confused heaps of vitreous crystallites formed of the sub- 
stance of the glass in, the crucibles of glass-works?. Neither 
is there any resembiance between these curious crystallizar 

* This is the author’s own term.~A. T. ee . 
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tons of cooled glass and the crystals of the beds of our 
mountains, all of constant and regular form each in its spe- 
cles, 

The pyroxenated schorls are also often isolated, and some- 
times in innumerable multitudes. The crater which opened at 
the base of Mount itna in 1669, which elevated a cone of 
4300 paces in circumference at its base, from which pro- 
ceeded the enormous lava which we now see, and the mass of 
which astonishes us, shows a peculiarly striking example of 
this. The summit of this crater is covered with these schorls 
mixed with small scoriz, with this remarkable circumstance, 
that the schorls at the exterior of the crater have all, without 
exception, retained at their surface a crust of Java which en- 
- velops them, ,and that those of the interior show their na- 
tural polish. 

I shall here explain the cause of this difference, to which, 
T think, I am the first observer who has directed his atten- 
tion. The sulphurous acid fumes of the volcano penetrate 
and decompose the surface of the lavas and scoriz which 
are there exposed, and the schorls which they do not attack 
appear at that time, i relievo, in their whole integrity per- 
fectly cleaned from the lava which environs them, as rock 
crystals, covered sometimes with a calcareous stone, are 
sometimes cleaned of it by the nitrous acid, and appear in all 
their Justre. Here is an operation proving that there is no 
chemical affinity between lava and the pyroxenated schor] 
it contains, since the one is attacked and dissolved, and the 
other is not. This effect sometimes presents a very curious 
spectacle: it is pleasing to see these schorls of all sizes, 
even microscopical, fixed upon lava, the surface of which 
had been decomposed, brilliant in their polish and very 
sharp at their angles. 

It sometimes happens that the schorls themselves are at- 
tacked and their colour altered, so that their points appear 
like small crystals of sulphur, or of a whiter tint; this ef- 
fect is produced, without doubt, when the fumes contain 
a mixture of acids that act upon the schorl being united, 
which they cannot do separately ; a chemical operation, of 
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which we have a wel] known example im aqua regia, com- 
posed of nitrous and muriatic acid. 

To these facts, which prove most completely that these 
crystallized bodies are anterior and foreign to the lava which 
contains them, [I shall add, as a sisjversbohudee proof, a sin- 
gular accident, found in the ashes which covered Pompeia, 
and which is in my collection of yolcanic matters. 

It is a leucite isolated from three to four lines of diameter 
through its whole crystallization, joined to a schorl, the 
greatest part of the prism of which it embraces ; this schorl 
is also im its perfect crystallization, and each of these cry- 
stals has retained the colour which is proper to it: we see 
by the vestiges adhering to the schorl that these two crystals 
have been enclosed in a reddish spongy lava. This is not 
the only curiosity of that description I am in possession ‘of ; 
I haye another from the, same. place, not so clean as the 
former, because it has retained more lava. It is also a leu- 
cite of the same. size, perfectly distinct, which embraces a 
small group of schorl, one of which is greater than the two 
others which are joined to it. 

Are these not similar examples to those which frequently 
happen to the crystals of the layers formed by the. humid 
way? -These ereen-schorls, or epidotes as they, are called, 
which we see enclosed in rock crystals; these micas, these 
py rites, also enclosed in this same species of crystal, and the 
latter, in its turn, in crystals of calcareous spar,—junctions 
which indicate a succession of formations. The green 
echorls, micas, and pyrites, have preceded the rock crystal, 
and the rock crystal bas preceded the calcareous spar. We 
also find, junctions of these three crystals in the same order, 
Whence this natural conclusion follows, that the pyroxéne 
schorl has preceded in its formation that of the leucite. 

Eshall also mention spongy lavas, which show in their 
fractures leucites partly isolated, and the greater number so-. 
litary, and others im groups, as it happens to crystals of 
every kind. Is this the process ; is it what is shown by that 
confused heap of crystallites of cooled glass in the. melting-. 
pots of glass-houses ? 
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We know of no lava of tna, and I know of no others 
which contain leucites; nor lavas of Vesuvius which contain 
the whitish crystalline Jaminz so abundant in the lavas of 
fitna. This is a fact to which those naturalists who think 
that these crystals are formed in lava ought to pay some at- 
tention. Ifthe leucites are in reality formed in them, Why 
do not the lavas of 4etna contain them also ; while the latter 
are filled with pyroxéne schorls and chrysolites, which are 
common to them with the lavas of Vesuvius? Is this diffe- 
rence rather not more naturally explained by the absence of 

~the leucite in the beds from which the lavas of Aitna flow? 

We observe these same varieties in the lavas of different 

‘ volcanoes. Those of Hecla, some large specimens of which 
I have, which were brought by Sir Joseph Banks, neither 
contain pyroxéne schorls, leucites, nor chrysolites, but plenty 
of small white crystaliine bodies cleft into pieces, from the 
size of a hemp-seed to that of a pea, and of an irregular 
form, which have the appearance and the hardness of quartz, 
and which seem to be actually broken from it. 

The lavas of Mount d’Or, an antient volcano in Auvergne, 
contain large crystals of amphibole, or hornblend and feld- 
spar, which by their cracks and vitreous reflection show that 
they have experienced the action of the burning lava; and 
we find in other old volcanoes in Auvergne, pyroxéne schorls 
without leucites. 

The small gravel of the volcanic Jake of Andernach is 
filled with isolated pyroxene scliorls, both whole and in 
fragments. Do we find in this state the confused rays of 
the cooled glass which form part of the mass of the glass, 
from which they cannot be separated, except in irregular 
fractures ? 

Among the facts which I opposed to the opinion of sir 

James Hall, quoted by M. Fleuriau de Bellevue, an opinion 
which is the samevas his, I mentioned a’singular eruption af 
Vesuvius which happened in 1754. An orifice was opened 
near the level of the valley which separates the present cones 
of Mount Somina. This orifice formed at. the production 
of the lava a grotto fringed by the shootings of melting lava; 
it was a mass of scori@ in the form of stalactites, the sprigs 
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_ of which, interwoven together, of a reddish colour and full 
of hollow bubbles, were from three to six lines in diameter. 
In the fractures of these sprigs I found pyroxéne schorls of 
a perfect crystallization and of a deep olive colour. ‘These 
shootings of lava show that the lava was in complete fusion, 
and that the sprigs were cooled and hardened the moment 
they were separated from it. 

There was here no slow cooling which could have formed 
these crystals, nor was there a continuous mass sufficient 
to give birth by this means to crystalline forms. Never- 
theless there are pyroxéne schorls, the most of them even at 
the surface of the shootings: Is this not a new proof that 
these erystals were pre-existent to the lava? M. Fleuriau 
de Bellevue does not admit this conclusion ; but if we draw 
our attention to the fact, we shall find it very probable. The 
surface of the sprigs of this singular stalactite and that of 
the interior of the bubbles are covered with a multitude of 
brilliant points, which are only perceived when the light 
shines strongly on them; when viewed with a magnifying 
glass, they !ook like minute particles of sublimed iron. 

The following ts another very remarkable fact, and which, 
in order to discover it, requires all the attention with which 
T entered upon the observation of volcanic phenomena; I 
have already mentioned it, but it is necessary to bring it 
again before the public. 

The branches which are separated from a flowing lava, 
or the lava itself when itis not abundant, are broken into 
fragments at their extremity, which in this case has no pro- 
gressive motion, except by the shaking of these fragments 
pushed forwards and sideways by an interior impulsion. 
These heaped up fragments preserve their inflamed state a 
long time: this is very perceptible at night; and in the day- 
time it is known by their great heat, and the sulphurous 
fumes and mephitie gases which they exhale. These frag- 
ments, broken from the lava itself, and which have never 
heen for one moment uninflamed, show pyroxéne schorls 
at their surface. Jam in possession of two of these frag- 
ments, which I gathered at a place where they abound. 
What can we reasonably object to, this great number of 
‘ 2 facts? 
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facts? 'M. Salmon and M. de Buch,” says M. Fleuriau 
de Bellevue, “* have demonstrated to all those who are ac- 
quainted with volcanoes in activity, that the crystals of leu- 
cites cannot be formed except during the slow cooling of the 
lava,” 

I am acquainted with volcanoes in a state of activity; 
I have given some proofs of it; and nevertheless I draw 
from my observations quite a contrary conclusion.” The 
facts I have quoted, which are true and exact, decide the 
question. 

As to the opinion of these two naturalists, I may add, that 
it is wrong in an essential point. Upon what is the distine- 
tion founded which is made between leucites and pyroxéne 
schorls and chrysolites, since these three crystals are found 
together in one and the same lava? They are separated from 
each other, and from the paste of the lava, by a line equally 
clean and distinct as the small flints which compose a pud- 
ding-stone are separated from each other and from the paste 
which joins them. If one of these crystals is foreign to the 
lava, the two others are so also: this is a rigorous conse- 
quence. The fact is rather completely certain that the whole 
three are foreign to it. 

The two examples I have mentioned of isolated Jeucites, 
each of which envelops pyroxéne schorls, is a fact inexpli- 
cable in the hypothesis of the formation of these crystals hy 
fire, while nothing is more frequent or more easy to con- 
ceive than these mixtures among crystals of different species 
by the bumid way. 

** T should never finish my observations,” M. Fleuriau 
de Bellevue proceeds, ‘* if I related all the objections which 
present themselves against the system of the pre-existence 
of crystals in lava: we find several of them, under the arti- 
eles Lava and Leucites, in the New Dictionary of Natural 
History, where M, Patrin has strongly combated these sup- 
positions.” 

I am sorry to hear this; because the readers of this dic- 
tionary, who may be desirous of knowing what lavas and 
leucites are, will be led into error. I have presented facts, 
and not suppositions. 1n the phenometia of terrestrial na- 
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tural history, the exact knowledge of which always depends 
upon truths in point of fact, I was never fond of supposi- 
tions, which rarely lead to any thing else than error. 

I shall call to M. Fleuriau de Belleyue’s recollection a 
very remarkable lava of the antient volcanic mountain of 
Vituba. This lava contains a multitude of leucites, from 
the size of a large pea to that of a grain of rapeseed. These 
Jencites have undergone a sort of calcination, which renders 
them very white; and the lava which contains them is black ; 
which makes’a very singular contrast between the two sub- 
stances. Is it not evident that all these leucites existed pre- 
viously to the lava? If we reject this conclusion, we might, 
with equal propriety, contend that every foreign body what- 
ever contained in a rock has not existed previous to that 
rock, 

The leucite does not resist the action of fire and volcani¢ 
vapours in the same degree as the schorl does: the volcanic 
vapours seem to have almost as much hold upon it as upon 
the lava; at least, none of the specimens in my possession, 
upon being exposed to their action, showed any leucite well 
preserved. But it retains its characteristic form in the midst 
of burning lava. ‘When the heat is carried to a higher de- 
gree, it may soften it, and cause it to undergo a sort of cal- 
cination ; it then falls into shivers, and the substance of the 
lava penetrates the leucite by the fissures; whence it happens 
that we see in its interior small parcels of lava, which are 
distinguished by their black or brown colour and small bub- 
bles: but the form of the leucite is preserved, and is not at 
all altered, because, the lava enveloping it intimately, no 
part of its surface can be separated from it. This is the case 
of the leucites of the old lava of Viterbas and we see upon 
the piece J] have; several ‘indentations of Jeucites with the 
impression of their faces. The lava and the Icucites coming 
together from the fires of the voleano, the lava onght to be 
there in a degree of fusion greater than when it flows out ; 
and in its subterraneous route moving through narrow pas- 
sages which compress it, its substance ought to penetrat 
more easily into the crevices of the leucites. 

It has been said that the lavas which have flowed out ra- 
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pidly contain no leucites, and that those which have run 
out slowly contained them. This is a mere ideal distinc 
tion; because, By what sign can we ascertain that one lava 
has flowed rapidly and the other slowly?) We should be very 
much embarrassed to determine it in a certain manner ; and 
besides, What change can be produced in the substance of a 
lava by the more or less rapidity or slowness of its course? 

The following is a very remarkable fact related by M. Dos 
lomieu :— The isolated leucites are so abundaut in the en 
virons of Rome, that it may be said that the road to Frescati 
is covered with them; the rains wash them down and col- 
lect them in large quantities in the ditches by. the side of the 
road.” At the end of this fact M. Dolomieu presents some 
conjectures upon the origin and formation of leucites, in 
whieh, I think, he is wrong; but he is very far from think- 
ing that they are formed of the matter of lavas. 

I have never seen this singular place, but I am in pos- 
session of a great number of these same leucites, from. the 
smallest possible size to that of a small cherry; they seem 
to come from spongy lavas, not very far distant, which are 
decomposed. I have seen them of the same nature near 
Civita-Castellana; all their surface was sprinkled with a 
multitude of white grains. Unfortunately, and to my great 
regret, it rained heavily at the moment, so that I could not 
leave the carriage. How could we conceive that this multi- 
tude of isulated leucites in the environs of Frescati have been 
formed from the substance of the Java which contained 
them? The latter are a little transparent, and of a slight 
yellow colour, Do we recognise the colour and the sub- 
stance of the Javain these Jeucites? In truth, we might 
maintain, with equal propriety, that the granates contained 
in a rock have been formed from the substance of this rock. - 

M. Fleuriau de Bellevue thinks that the crystals thrown 
out in 4n isolated manner by the crater ‘* are new products, | 
which have taken their origin in the crater itself on a former 
cooling.” 

There never was formed in the crater, or, to speak more 
precisely, on its interior sides, any thing else than cpystals 
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of salts or sulphur by sublimation, and never any crystal of 
a solid matter, such as those contained in lava. 

In order to found this opinion he fixes upon'two epochs : 
the first took place, according to him, in the crater itself, 
upon the occasion of a former cooling; and the second epoch 
took place outside the Java itself. A former cooling in the 
crater! Supposing we should admit this supposition. Here 
is a lava cooled and hardened. But in a lava which bas at- 
tained this state, not one of the bodies it contains can be 
any longer separated from it in an isolated mauner ; for this 
purpose it would be necessary to replunge it into the fire of 
the volcano, ar perhaps it would not enter into fusion. 

The crystals which are found isolated upon the cone of 
the craters have been separated in the very bosom of the 
voleano by the boiling which the lava in fusion undergoes, 
and the squirtings of its explosions. The crater opened 
upon /Etna in 1669 shows a very instructing example of 
this. The very large cone elevated by this orifice is covered 
with an innumerable multitude of pyroxéne schorls, all of 
them, without exception, covered with a slight crust of the 
lava which contamed them mixed among the scoriz which 
contained the: latter themselves. This lava, from the first 
moment of its fusion, could not have been cooled for a single 
moment, yet here there are a multitude of crystals issued 
from the crater ready formed: Is it possible they could have 
been so formed by a former cooling of the lava?) The enor 
mous mass of this Java which has issued from the foot of 
the cone contains itself a prodigious quanuty of these 
schorls, all the traces of them are distinguished upon the 
surface of the fractures. 

This same lava, and the jets of its explosions, present an- 
other interesting fact. It contains, besides the pyroxéne 
schorls, a multitude of small crystalline flakes of a whitish 
colour, which have no regular form, and seem to be nothing 
élse than the shining particles of asubstance, which are pro- 
duced by the heat. These flakes are also isolated, mixed 
with schorls and small scori. Can we here discover the 
play of affinities to which is attributed the formation of the 
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erystals contained in lava, when they have no recular form? 
Besides, the play of affinities cannot take place unless when 
the molecules upon which they act are at liberty to unite 
themselves ; which could only take place in fluids im a state 
of perfect liquidity. This is not the case with the lavas, in 
the heart of which, it is said, these affinities are exercised, 
They are certainly in fusion, but it is a dull and heavy fu- 
sion, which has no progressive motion, except upon rapid 
declivities, or by the successive impulse given by the matter 
which comes out of the volcano sishiiive it forward and 
driving aside those which precede it. How could the affi- 
nities exert themselves upon such a mass? 

The burning substances thrown out by the explosions of 
the crater, some of which are drops of compact lava, and 
others: are fragments torn from the lava in fusion, at that 
time full of bubbles or presenting a thready substance, also 
contam pyroxéne schorls, which are shown throughout the 
whole of these frarments when they are exposed to the ero- 
sive action of the vapours of the crater. This action is 
sometimes carried so far as to reduce these fragments to a 
state of softness almost equal to that of common flour paste ; 
and the schorls being then also perfectly well preserved, they 
are very easily distinguished by their black colour from this 
vellow and sulphurous paste, which on drying resumes some 
consistency, but is easily broken. I have collected several 
pieces in these different states, which are at present before 
me. ; 

We cannot suppose that there had been in this a former 
cooling for one moment, since these fragments were thrown 
from the cauldron of the voleano at the moment even of the 
greatest fusion of the substances it contains. 

** One of the most natural ideas which would be pre- 
sented in order to resolve so many difficulties,” M. Fleuriau 
de Bellevue says, ‘* would be to compare carefully the pro- 
ducts of the volcanoes and the circumstances in which they 
are, with the results which the large masses of fire produce, 
by means of which we separate, dissolve, concentrate, and 
combine the minerals, and cause them to change their form.” 
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I have made this examination ; I have compared the produce 
of the furnaces of glass-houses and those enclosed in lavas, 
and it results from this comparison that the difference is total. 

<¢ Every thing shows that in volcanoes the depth of their 
furnaces is immense.”? This is what M. Fleuriau de Bellevue 
says; and he adds, ‘* this is the opinion of M. de Luc, and 
of several naturalists.” 

I have said, and I think, that the fires of volcanoes are 
of very great depths, against the opinion of those among 
naturalists who think that these fires are very near the base 
of the volcano, and who place them in the very cone even 
which rises above the ground; an opinion so contrary to 
every phenomenon, tbat it is wonderful how it could enter 
into any man’s idea. But I do not think I ever used the 
word immense, which would indicate a depth which cannot 
be imagined even, and which is very far from my idea. 
The depth of a vertical league is a great depth, and I do 
not think that the fires of the volcanoes may he much 
deeper. But every thing shows that they have ramifications. 
The fragments of natural rocks which they throw out, can 
only come from these lateral galleries, from which they are 
detached and carried off by the lavas which traverse them, 
Another phenomenon also indicates it ; that is, those burning 
places which are to be seen at the bottom of the sea in the 
neighbourhood of a volcano in eruption, at the same time 
that they are a sign that their fire is not at a depth which 
may be called immense. I have thought proper to dwell 
upon this expression, because, from this supposed depth, 
theories have been deduced as to the formation of the globe 
which haye no foundation at all. 


[To be continued.] 
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LI. On different Temperaments of the Musical Scale. By 
Mr. Joun Faney. 


Brie To Mr. Tilloch. 


I, was not until some days after the publication of your 
_ Jast Magazine, that a letter from a friend casually informed 
me that, in the Retrospect, vol. ii. p. 418, published on the 
ist of February, an eminent writer and professor of mathe- 
matics had noticed a letter of mine in your Magazine for 
November last (vol. xxvi. p. 171) on what I then called My. 
Hawkes’s system of musical intervals, but what Dr. Brad- 
Jey, a gentleman not less distinguished for his knowledge on 
this subject than for his medical skill, has very lately in- 
formed me was practised long ago, and: published, I think 
he said, in Holder’s Treatise on Harmony, printed in 1694; 
a learned work, which I lament not to have seen: but for 
my ignorance of the publication of the remarks in the Re- 
trospect above alluded to, and which are preceded by a re- 
view or examination of lord Stanhope’s essay, with which 
I was alike unacquainted, I should earlier have replied to 
that part of the same, which relates to the proper object of 
temperament, or to the principles on which we ought to de- 
cide, on the pretensions of different systems proposed. Con- 
ceiving that the investigations of Dr. Callcott, this learned . 
professor, myself, and other persons engaged in the inquiries 
which the publication of lord. Stanhope’ s essay has happily 
set on foot*, are unlikely to lead to any practical im- 
provement, unless these preliminaries or dala are truly set- 
tled; on this account I earnestly invite the free remarks of 
the above gentlemen, or of any others, who have considered 
the subject, on what I have written and am about to write 
on these essential points; and, should they happen to di 
with me, that they will carry their reasonings through, to 


* Which inquiries, I sincerely hope, will not again subside, until practical 
musicians are able to reap that advantage which they have in vain hitherto 
sought in the works of mathemati¢al writers, ou this very curious and umpor- 
tant subject, 

the 


314 On different Temperaments 


the stating of general and definite propositions, which do tn- 
elude the true principles of temperament. 

First, then, | conceive that we may fairly throw out of 
this consideration every thing relating to full performances 
by voices, violins, and other perfect instruments, or those 
whereon each performer can at will, make any gradation of 
pitch, however minute, in order to produce a perfect chord 
with the note of some one other of the performers, who, 
either from taking the principal part in the piece under per- 
formance, from the opinion-entertained of his superior skill 
(if performing a subordinate part,) from the early, firm, or 
Joud striking or sounding of his Note, happens to-lead the 
harmony in that instance; it being far from universally 
true, that the upper parts always attemper their melody, or 
leaps from note to note, so as by éhut means to make har- 
mony with the bass part; but it as often happens, perhaps, 
that a bass voice or violoncello performer, finds himself 
obliged to yield the note which his, perhaps superior, judg- 
ment and dexterity would have struck, or indeed nascently 
did strike, and instantaneously to slide a little higher or 
lower, to avoid a false or tempered harmony with some early 
and loud soprano, counter-tenor, or tenor voice Note, or that 
of some instrument under the same circumstances :—where 
obligatos for particular instruments with fixed tones, as for 
flutes, oboes, &c. are introduced, the occasional tempera~ 
ments in the melodies of the parts, for voices or perfect in- 
struments, are still further multiplied; as they are again by 
the frequent lowering, and sometimes raising of the pitch 
altogether, in performances entirely vocal; and respecting 
which I feel justified, on the authority of Dr. Robison, in say- 
ing that the nicest ears are incapable of judging of intervals 
in melody within one-third of a comma (an error which pro- - 
duces a disagreeable jar 7m harmony), and in asserting that 
a frequent and perhaps perpetual undulation of pitch takes 
place in such performances: on all which accounts, the in- 
tervals of melody which are actually introduced in such per- 
formances, probably amount to several hundreds/within the 
octave! How absurd, then, to think of limiting such to 
twelve intervals within the octave; notwithstanding that the 

very 
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very language of music writers, or the notation of music it- 
self, may be stil] in that barbarous and unrefined state as to 
want the power of expressing more than those twelve sounds ; 
and that organs and all imperfect instruments are limited to 
that, or even to a smaller number of notes within the octave- 
—the trumpet, horn, &c., for instance: and let it be recol- 
lected, that vocal and perfect-instrument Performers never 
have attempted, and I may add never will or ought to attempt, 
to execute any system of sounds limited to twelve notes within 
the octave, because all such are wtterly inconsistent with 
perfect harmony*, did performers possess the power of ex- 
actly accomplishing or giving such temperaments, but which 
it is evident that they do not. Although the number of tem- 
peraments, or intervals, necessary for accomplishing perfect 
harmony appear thus numerous, in performances where no 
tones are actually fixed, yet it follows, from the excellent 
writings of Mr. Maxwell, that, were one of the parts in a 
concert, the bass for instance, to be performed on a certain 
system of fixed tones (which it will be seen is quite con- 
sistent with perfect chords), that the number of notes would 
in this case not much exceed 60 within the octave to effect 
perfect harmony, or the avoiding of all temperaments there- 
in, in modulating through 24 heys. If it should be objected, 
that the best performances by voices and perfect instruments 
do not always present us with perfect chords, I answer, that 
carelessness and deficiency of skill in the performers, to- 
gether with the want of any common principle or pre-con- 
cert, on many occasions, as to which part, or note, should 
lead the conchords, occasion frequent attempts, by diffe+ 
rent performers, perhaps of the same part or instrument, 
at suiting their harmony, or being led by a different note 
or part, whence it is easily perceived that numerous ano- 
mialies must arise; but after all, these performances with 
all their defects, many, if not all of which are remediable by 
instructions from such an instrument as I have alluded to in 
page 206 (of which I may say more hereafter), are incon; 


* Which is a definite and attainable thing, by the judgment of the ear 
only, of vastly more value, in the delight it affords, than any ipraperarnys f 
harmony whatever. 
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ceivably niore gratifying to the ear, than any modification 
of twelve’ notes within an octave possibly can be. 

Secondly, before we can reason as to the proper tempera- 
ments to be applied to the harmony of the conchords (which 
are seven, viz. 3d, III, 4th, V, 6th, VI, and VIII, within 
the octave), it is absolutely necessary to determine the exact 
number of fixed sounds, which we mean to admit in an oc- 
tave; in any one mode or key, practical musicians admit but 
seven notes, yet for the purposes of nodulation, or changing 
of the key, they have extended the number to twelve, by 
the admission of five half-notes marked either b or *, di- 
stinguished on keyed instruments by shorter finger-keys ; 
and to this system of twelve notes within the octave, the 
writing of music throughout the civilized world ts, I be- 
lieve, confined, and almost all the instruments with fixed 
tones. which are in use, are adapted to this system yet at- 
tempts have not been wanting to remedy the glaring defects 
of this arbitrary system, by the introducticn of more fixed 
tones within the octave, as at the church in the Temple, and 
the chanel of the Foundling Hospital, London, where four- 
teen notes are said to be admitted ; in the instruments ma- 
nufactured some years ago by Mr. Claggect, of Soho, (of 
whose principles and construction I should be glad to read 
some account,) where more tones were admitted; andin 
Dr. Robert Smith’s haypsichords, where 21 notes within 
the octave were used: ali these being for the purpose of better 
tenrpering the harmony, and not for avoiding all tempera- 
ments in the harmony, (as Maxwell’s scheme proposes,) by 
throwing the same ?#fo the melody, where ordinary ears 
would not be able to perceive them, any more than in per+ 
formances by voices and perfect instruments, by which last, 
temperaments of the harmony cannot be effected, according 
to. any system, unless by accompanying in unisons, the fixed 
upper notes of an imperfect instrament, which I think no 
ene would wish to recommend. 

Thirdly, unless ‘the exact number of twelve notes ‘in an 
octave be assumed for tempered systems of fixed tones, to 
adapt them to the musical language and instruments in use, 
we are under the neecs sity, either of instructing musicians to 
Ydavivy perform 
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perform on a greater number of finger-keys (or strings of 
harps, &c.) than they have been used to, which has not been, 
nor is it, I fear, very likely to be effected ; or to adapt move- 
able stops, as Dr. Smith and Mr. Maxwell have described, 
for readily changing the pipes or strings on which the keys 
are intended to act, as often as a change of key requires. 
Hence we see one reason why lord Stanhope, and numerous 
others who haye wriiten on the temperament, have confined 
their inquiries to twelve notes, or to the dowzeave, as i have- 
ventured to call such a division of the septave, for the sake 
of distinction. We see also why the isotonic scale, or equal 
temperament, has so many advocates; because it agrees ex- 
actly with the imperfect language or notation of music, with 
the practice of modulation, and with the dogmas on this 
subject, (for I confess many of them have appeared such to 
me,) of composers and writers on the elements of composi- 
tion. : 
Fourthly, our inquiries being thus limited to douzeaves, 
or systems of twelve fixed notes within an octave, it be- 
comes important to consider, that every piece of music is 
written, that is, generally begins, and always ends, in some 
one key major or minor, which signify, systems of eight 
notes above a certain sound, called the key note: thus, 
c,B,A,G,F,E,D,C, are the notes in the major key of C, 
the last or lowest being its key note; c,bB,b A, G,F, bE, 
D, C, are the notes in the minor key of C, and a,G,F, 
E,D,C,B, A, of the minor key of A, or key of A minor, 
which last, from having none of the b or * notes in its scale, 
is often called the natural minor, or flat key, as the key of: 
C major is for the same reason called the natural major, or 
sharp key. Before I speak of such modulations from thes 
natural keys, as can call into action any of the b-or * notes, it 
will be proper to show, that whatever intervals are assumed. 
above the key or lowest notes C or A, as constituting. the,, 
eight notes of that key, it becomes necessary to consider,» 
what is the effect of performing or accompanying .a. Lass 
through this octave ? for instance, if in the major key of Cx» 
we assume c, or the VIIT = 4; B,or the VII =+8,;3 A, ore 
the VI = 4%; G, or the V=4; FP, or the 4th = 25.d,.0ra 
the 
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the If] = 4; D, or the Il = 2; and C, the key or umson = 4% 
(see vol. xxvi- p. 174, of your Magazine); and go chvousts 
thecomparison of the usually harmonies, which must betaken 
when D, E, F, G, A, and B, become successively the bass 
notes, in performing a piece of ful] music in that key, we 
shall find several instances wherein an error of awhole comma 
occurs in the harmony, and which cannot be cured by any 
arrangement or alteration of the mtermediate or half-notes 
b or x, because none of these are or can be used in this key, 
besides their Jaying, at the distance of several commas from 
the notes which are erroneous, and therefore cannot be sub- 
stituted for them: thus, in considering or using D as a 3d 
below F, as a VI above F, or as a V below A, &c., we shall 
find that D, for such purposes, ought to have been 9 (in- 
"stead of 4, at which it is properly fixed, for the thier har+ 
monies in which it occurs), or a comma different from its 
other value: in like manner, when B 1s to be used as a 3d_ 
below or a VI above the D last determined, &c., we shall 
find the same require the ratio of 27 (instead of ;8,, at which 
it is properly fixed for the other hinmonids § in whieh it oc- 
curs), or a comma, different; and thus has Mr. Maxwell 
ably shown that, zo septave (or octave, as it is called, when 
the key note is repeated at top) can be perfect, as lord Stan- 
hope (p. 19, and others of his essay) asserts his key of C 
major to be; but every such contains within itself tempera- 
‘ments, perhaps equal to or exceeding a comma ! and nothing 
short of a weufave, or system of nine notes wiliin the octave, 
for each key, both major and minor, can cure this imherent 
defect or disagreement between melody and harmony. 

We have next to consider, that composers and performers 
are in the constant habit of modulating imto different keys, 
or of making at times every note intheir dowxeave a key- 
note, major as well as minor: thus the keys in use are 
not ‘less than 94 in number, but these are by no means of 
equal trequency in-use; if they were, I think every practical 
musician would at once agree, in adopting the tsotonic or 
equal division of the dowxeave, for imperfect instruments 5 
and here our inguiries might end: but the fact is, that the 
occurrence of these different keys im practice, is very different 

as 
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as to frequency, although the same has never yet been 
ascertained or expressed in numbers, for accurately stating 
their proportionate frequency of occurrence; and hence, a 
large portion of practical musicians or performers on wm- 
perfect instruments *, as well as professional tuners, reject 
the isotonic system; and claim, some to make one key per- 
fect (as they improperly call it), or nearly perfect, and some 
another, without assigning any just or satisfactory reasons 
for their assumptions, as may be fairly objected to lord 
Stanhope, in his very imperfect attempt at obtaining perfec- 
tion in his key of C major. 

But further, we ought not merely to know how frequently 
each key is likely to occur, and how long to be used, in pro+ 
portion to the use of the other keys, in order to make the 
keys proportionally perfect, in the order in which they are 
likely to be used; but we are required to take into con- 
sideration, the frequency with which chords, between almost 
every two of the notes in the septave, (of which each key 
must consist,) are likely to occur: and this, I humbly sub- 
mit, leads to the conclusion on this subject, which I came to 
at p. 176 of your xxvith volume, to which the learned Pro- 
fessor has in the Retrospect (no. 7. vol. il. p. 420 and 421) 
objected, and whose objections I beg now the liberty of con- 
sidering, in a way which [ hope that he will not hesitate 
to examine, whatever J may write on this or any other sub- 
ject. In p. 420, Mr. Professor, after speaking of logarithms 
as the measures of ratios, or means of deciding on the pre- 
tensions of different systems proposed, says: ‘‘ The best 
system of temperament will be much more readily ascer- 
tained by this mean” (logarithms) ‘than by endeavouring to 
determine, as Mr. Farey likewise recommends, the propor- 
tionate frequency of occurrence of the several harmonic in- 
tervals,” and advising that the chords most frequently 
gccurring may be made proportionally nearer to perfection ; 


* It has been shown, I hope, that vocal performers and these who use per- 
fect instruments have nothing to do with this inquiry, all keys being alike 
to them, whether pitched exactly from any note in a given douzeave, or from 
any possible intermediute pitch, as a key, as every singer knows. 
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, 
because (says the professor), since other chords beside these 
must necessarily occur in different parts of every piece*of 


, Music, the ideal system now objected to cannot be adopted, 


any more than lotd Stanhope’s, without doing mischief, and 
particularly by occasioning transitions, duting performance, 
from a better to a worse arseren 2? iow, r ask, are loga- 
rithms to be applied to determine the best system of tem- 
perament, but on sdme principle, previously settled, as to 
wherein the perfection of a tempered system consists? Tu 
the letter alluded to (vol. xvi. p. 176) I mentioned. the 
principle, quoted above, which I have endeavoured more 
fully to explain in the previous part of this letter, and which, 
it may not be irrelevant to state, was the result of many con- 


versations with the late justly celebrated Dr. Arnold, and - 


with other musicians, as well as of much observation and 
thought on the subject; and wherein T meant to include, the 
consideration of every conchord or harmonic interval (less 
than an octave) which can occur upon each finger-key as a 
bass or lower note, as a 3d, III, 4th, V, 6th, and VJ, above 

each note, or 72 conchords inthe whole; and my inquiry 
goes to the finding, by a very extensive experiment, a series 
of 72 numbers, expressing the order of frequency, in which 
the several chords above named arise im the music in use, 
or likely to be in use, if the experiment can be so far ex- 
tended: these obtained, we should, I think, (if possible,) at- 
temper the douxeave so, that the imperfections of the conchords 
shall be in the inverse ratio of their frequency of occurrence. 


What other chords, besides those included above, can arise ? 


For I speak not of dischords, because their consideration would 
so involve the subject as to render all success hopeless; and 
after all, the absence of any sensible phanomena, like the 
beatings which attend conchords when tempered, renders it, 
perhaps, impossible to fix’ any principle on which their tem- 


perainents can be regulated ; and they may therefore, i think 


safely, be left to receive such temperaments, as the fixing of 


‘the. cénchords may happen to give them. Dees the learied | 


Professor rest his objection, on the supposed inconsistency 
of that sound maxim, which J quoted from Dr. Smith (as 
to worse harmony succeeding better), with the principle I 

: have 
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have assumed? Jn this case, let him reflect on what I said 
above, and consider, that chords very differently attem- 
pered* are nat, according to the law of chances, very likely 
to succeed each other, because the whole attempering must 
hie within small limits, and one of the most frequent chords 
iu occurrence, is not very likely to be preceded or followed 
by one of those the most rare of occurrence, and vice versd. 
{tis the want of agreement with Dr. Smith’s maxim, on 
which my chief objection to the isotonie system (which the 
learned Professor thinks the best) is founded, and for ex- 
plaining which I beg to refer him to Emerson’s Algebra, 
prob. ccii, and to request of him to consider, what the effect 
must be of hearing a Vth (above the bass, or F cliff note), 
beating only once ina second of time, quickly succeeded by 
a IIT beating 11 times per second, a VI 13 times, a 3d 15 
times, or perhaps, a 6th beating 18 times per second,. and 
these perhaps intermixed with 4ths, which beat but 14 times 
per second? It is my fear that lord Stanhope’s system will 
furnish frequent instances, of transitions from perfect Vths 
to those leating. very considerably, and irom the former to 
other chords, beating faster perhaps than those stated above; 
which induces me to withhold my approbation of it, until a 
complete table of all its temperaments and beats is before 
us, and which I heartily wish that some person, with more 
leisure to spare for these pursuits than myself, would under- 
take. In the remarks at the top of p.421, a similar over- 
sight is, if | mistake not, observable, as in lord Stanhope’s 
essay, in first fixing the notes by means of a regular series 
_ of fifths (tempered in this case), and afterwards talking of 
adjusting the same notes, to suit the temperaments of the 
thirds. The temperaments of no one conchord ought to be 
exactly the same, throughout the octave, nor ought any one 
interval above the key to be attempered, without taking into 
consideration, the effect which the same will have upon all 
the conchords above and below its upper note, according to 
the view which I have taken of this matter. I bey to be 


* I have not yet attempted to decide, whether this attempering should be 
regulated, without taking into consideration, the degree of septs! ament which 
‘different conchords will bear. 

X 2 permitted, 
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permitted, before I conclude, to say a few words on what 
has fallen from the learned Professor, in the same number, 
respecting the Stanhope system (p. 417): and first I would 
ask, How is Dr. Smith’s system, or vintunave, to be reduced 
to a douxeave for use on the common instruments? And if 
this is not to be done, but the doctor’s unmutilated system 
to be used, surely it must be preferable ‘0 the isotonic? 

The fest which we find proposed in this page, of the com- 
parative correctness of different tempered systems, appears 
to me useless, and incapable of anv decision: if the singer, 
or violinist, is to make cies chords with the notes which he 
hears on the imperfect or tempered instrument, are they to be 
unisons with the upper notes? and with which of those notes, 
if the piece is full? or are they to be true conchords to the 
bass? In either case, what result can be expected different, 
from what might have been heard on the instrument itself, 
without singing or fiddling to it? I cannot doubt: but the 
learned Professor would, on reconsideration, prefer examining 
a table of the di/ferences of the logarithms, and of the number 
of beats per second, to any test of this kind. And J remain 
Your obedient servant, 

JOHN FAREY. 


12, Upper Crown-street, Westminster, 
May 8, 1807. as 


LI. Descr iption af an improved Hygrometer. By Lieu- 
tenant Henry Kater, of His Majesty’s 19th Regiment. 


To the Editor of the Philosophical Magazine. 


Rr 
Tue Kallowibe paper was forwarded, some time since, to 
the Asiatic Society at Calcutta, and will probably appear in 
the next volume of their Researches; but as the hygrometer 
of which it contains a description is at present made by Mr. 
Thomas Jones, of No. 124, Mount-street, Berkley-square, 
I conceive some account of its construction, and manner of 
using it, may not be unacceptable to your readers, 
Iam, sir, your obedient servant, 


London, Henry Kater. 
May. 14, 1807, 
- Tue 


Description of an improved Hygrometer. 323 


THE principal objection to the hygrometer described in 
my former paper *, arose from the necessity of shortening 
the beard of the Ooleena hooloo, in order to reduce the scale 
to a convenient length; this was to be obviated only by 
giving the instrument a circular form, and inventmg some 
mode of ascertaining, without difficulty, the number of re- 
volutions made by: the index. 

A, B,C, D, (fig. 1. Plate IX.)t is a frame made of small 
square bars of brass or silver; this frame is soldered toa 
~ square plate B,E, the edges of which are turned up, as re- 
presented by the dotted lines, to secure the index from in- 
jury. On the face of the plate is engraved a circle (see 
fig. 4.) which is divided into one hundred equal parts: three 
oles a,b,c, (fig. 1.) are made through the frame and plate 
in the same direction; the holes a and Ne are of a conical form 
as represented by the dotted lines, and are highly polished 
to lessen friction: the hole at c receives ascrew, one end of 
which is tapered, and has a notch cut in it witha fine saw, 
which may be closed by means of the sliding ring d. 

The axis e, f, is made of silver wire, very smooth and 
straight, and of the size of a large knitting-needle;.on the 
axis a screw is formed by twisting a smaller silyer wire tightly 
round it from left to xight. ‘This screw should be fourteen 
or fifteen threads in length. “The end of the axis, f, is di- 
vided, and is to be closed by a small sliding ring. As this, 
is the most important part of the hygrometer, fiz. 2. repre- 
sents it on an enlarged scale, 

A loop and drop (fig. 3.) is made of fine gold wire, of . 
such a size that, whem suspended on the screw, it may slide 
along it with perfect freedom by means of the revolution of 
the axis, but not escape from one interval to another by ary 
other motion. Should the Joop, on trial, be found too 
large, (as indeed it onght to be,) it may easily be closed a 
little by placing it on the screw, and pulling it gently by 
the drop 3 it will then assume an elliptical form, as in the 
figure. This loop is intended to regi¢ier the number of re- 

* The description of an hygrometer made of the same material, butof a 


different and inferiot construction. 
+ The plate here referred to will be given in ovr pext Number. 
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volutions made by the index, as it hangs freely from the 
axis, and advances one interval between the threads of the 
screw for each revolution! 

The index g, h, (fig. 1 and 2.) is made of fine wire, ac- 
curately balanced, and as light as possible. It fits on the 
end of the axis e, and is to le placed at right angles with 
the commencement of the screw. 

The beard of the Ooleena kooloo is represented at f,d, 
(fig. 1.) The top of it, which is crooked, being cut off, it 
is first secured between the checks of the axis, at f, by 
means of the small sliding ring; the axis is then turned 
round till the gold loop is brought to the fifth or sixth in- 
terval of the screw, counting from the dial plate: the screw 
at ¢ is then advanced so as to receive the lower or thickest 
extremity of the beard of the Oobeena hooloo in the notch, 
where it is also confined by the sliding ring d. 

The extremes of dryness and moisture are determined in 
the following manner :—The hyerometer is placed in a con- 
venient vessel, and exposed for a considerable time to as 
great a heat as the grass can bear without injury; when the 
index is perfectly steady, the hygrometer is to be taken out 
of the vessel, and the screw atc turned round with a pair 
of pincers so as to bring the gold loop to the first interval 
of the screw on the axis, counting as before, from the dial 
plate (which is to be placed to the left hand), and the index 
to 100, or zero. The hygrometer must now be suffered to. 
coo] gradaally, during which, if the atmosphere be in a mean 
state of moisture, the index will make four or five revolu- 
tions. The Ooleena hooloo is then to be continually wetted 
with a hair pencil and water until the index is again per- 
fectly steady ; this will require some time, as it moves very 
slowly when within a few degrees of extreme moisture. The 
degree at which the index stands is now to be noted, and 
the number of tntervals counted between the dial plate and 
gold loop, and this number prefixed to the observed degrees 
will give the extent of the scale, 

All observations made with this hygrometer are to be re- 
duced to what they would have been had. the scale consisted 
of 1000 parts, or ten revolutions of the index. This is most 

conyenlent, 
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convenient, as it facilitates the comparison of observations 
made with different hygrometers. An example may/not be 
thought superfluous. Suppose the scale of the hygrometer 
to be 1145, or eleven intervals and forty-five paris; and 
that at the time of observation there are four intervals be- 
tween the dial plate and gold loop, and fifty parts shown 
by the index ; this would be wiitten 450, Then as 1145: 
1000 :: 450 : 393 nearly, the number of, degrees to be re- 
gistered, 

If two of these hygrometers, in which the extremes of 
dryness and moisture are well determined, be compared to- 
gether, they will scldom differ ten divisions from each other*; 
which is as near a coincidence as can be expected. 

In the above description I have confined myself to the 
name by which the grass is known in the Canarese lan- 
guage, viz. Qoleena hooloo; but it may be proper to re- 
mark that it is the Andropogon contortum of Linneus, It 
is found in every part of the Mysoor country in the month 
of January ; when it should be gathered, and bia 
dried in the sun before it is used. 

This grass appeats to be far superior to any other hygro- 
scopic substance hitherto discavered. In the Encyclopedia 
Britannica the scale of Saussure’s hygrometer is said to con- 
sist of 400 degrees, or rather more than one revolution of 
the index. The hygrometer here described makes eleven or 
twelve revolutions. It possesses also the advantage of being 
very portable, cannot easily be deranged, and may be much 
reduced in size, if thought necessary, without affecting the 
extent of the scale, 

St, Helena, May 15, 1806. 

P.S. It is evident that, thouch the principle and scale 
remain the same, the form of this instrument may be varied 
so as to render it far more portable and safe; and this has 
been done by Mr. Jones, who has made several in a very 
superior manner of a cylindrical form, three inchas only in 
length and one inch and an eighth in diameter. 


* As the observed difference between the compared hygrometers was al- 
ways nearly the same, and on the sane side, Ihave regeson to think the dif- 
ference mentioned above arose, in a great measure, fom the extremes not 
having heen determined with sufficient accuracy. 
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LIV. Second Extract of M. Payssr’s MS. Memoir upon 
Coffee. By M. Parmentier *. 


Method of preparing Coffee as a Beverage. 


Aurnoven coffee berries do not seem to possess either a 
smell or taste’ which is absolutely agreeable before or after 
torrefaction, mankind have nevertheless found in the water 
which is saturated with the principles they contain, partly 
disorganized by the action of the fire, something savoury 
and delicate: this is the reason why the use of coffee has 
been general among every people known. The use of it, 
was at first established among the Persians, Arabianz, Egyp- 
tians, Turks, &c.: but it was very difficult to establish the 
practice of drinking coffee in Europe, where it was long con- 
sidered to be dangerous, and contrary to health: many me- 
moirs were written against it; but time, or rather the good 
effects of this beverage, have buried them in merited obli- 
vion, ! 
The antiquity of its use, the great numbers who continue 
it, and no doubt find themselves betier for it, are certainly 
respectable testimonies in its favour. 

The English and Dutch among the Europeans are those by 
whom the use of coffee seems to be most generally adopted ; 
the Dutch, as well as the inhabitants of the ci-devant Low 
Countries, where the beverage is in great use, do not, how- 
ever, prepare it well, although their process admits of some 
advantages. 

The best kind of coffee is generally emplayed in the above 
country ; the roasting is carefully managed, and never car- 
ried too far; the grinding of it, as well as the infusion, is 
equally well attended to: it is not so with the quantity of 
water; this vehicle is employed in great profusion, and we 
raay assert, without being accused of exaggeration, that the 
quantity of coffee employed in Holland for making six 
dishes of this beverage, by their method, is what is used in 


* From Annales de Chimie, tom. lix. p. 293.—See p. 18 of our present 
volume, . 
France 
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France for making one. We may conceive from this that 
their infusion of cumiue; besides being well made, is nothing 

else than water with an infinitely small quantity of the prin- 
ciples which this roasted grain contains, and from this ceco- 
nomy necessarily results “the weakness of the coffee used in 
this country. 

The Dutch attempt to rival the excellent infusions of 
coffee used in France by drinking a greater number of 
dishes, and which “they draw off more frequently than we 
do during the day: but this is ridiculous reasoning; and 
in my opinion it is no better than saying that, because one 
grain of sugar sweetens six or eight erains of tea, the same 
quantity would produce a similar effect upon one or more 
pounds of the same liquid. 


Of the Roasting of Coffee. 


The roasting of coffee properly is a very difficult opera- 
tion, and to which sufficient attention is not paid, par- 
ticularly in France. Some people, under the pretext of 
obtaining coffee which they call strong, carry the roast- 
ing of this grain so far that they almost char it com- 
pletely : in fact, this bad method gives a high colour to the 
infusions, but/it is easy to divine that it is always in an in- 
verse ratio to the goodness of this liquor: it has neither 
that aroma nor that taste which the amateurs of coffee re- 
quire. ‘The taste is bitter and sharp, with a very disagreea- 
ble back taste of empyreuma; and, in one word, the inten- 
sity of its colour proceeds only from the. solution of some 
principles which the fire has developed in coffee by the too 
strong roasting; of which we have already spoken in treating 
of its analysis. 

The roasting or frying of coffee generally takes place in 
cylinders of plate iron, a kind of vessel well known in Hol- 
land, and particularly among the grocers of Paris. They 
_also’make use of an iron kettle, or frying-pan, when they 
have only very small quantities to roast. In Holland and 
the Low Countries they only employ coal or earth as their 
combustibles, and the greatest precautions are taken not to 
char the grain: for this purpose, it is constantly stirred during 

the 
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the whole time it continues on the fire, and until it has ac- 
quired a clear and uniform brown colour. Some persons 
are in the habit of adding, about the end of the operation, 
a small quantity of beer; others use sugar, and it is heated 
once more. The former assert that a fat body hinders the 
coffee from transpiring, as they call it, or rather from losing 
its aroma. The latter suppose that the sugar communicates 
to the infusion of coffee a peculiar and pleasant taste, which 
is in fact that of builed or partly decomposed sugar. 

When properly roasted and cooled the coffee is put into 
tin boxes, which are well closed. The Dutch are also so pru- 
dent as not to grind it or pulverize it, except as it is wanted ; 
because, when kept too long in a state of powder, it loses.a 
portion of its aromatic ejualities, and does not furnish to 
the infusions those globules of oil which we often perceive 
swimming on the sirhice of the aqueous liquor, and which 
are, as they say, a proof of its goodness. 

Of all the kinds cf coffee I have seen undergo the process 
of roasting, none of them have furnished so much oil at the 
surface of the grain, while roasting, as that of Jaya, 

If, as we have already observed, the Dutch and the 
Flemings employ too great a quantity of water in the pre- 
paration of coffee, it is not less true that they are the only 
people in Europe who retain the method of the antient 
Greeks for manufacturing these infusions: they know very 
well that the decoction, or the ebullition, of this roasted 
grain, is not a convenient method, and that it deprives 
the coffee of that peculiar flavour which epicures are so 
® fond of. 

We may also remark that, besides the strong colour of 
the decoctions, the bitter and disagreeable taste which we 
distinguish in them, they are always dull, and difficult to 
clarify. The infusion, on the contrary, is an operation 
which consists in pouring upon coffee, supported by a filter 
of paper not sized, and more commonly of a woollen stuff, 
a sufficient quantity of water at 86 degrees of temperature : 
the funnel is generally furnished with a lid which fits exactly. 
This precaution is necessary for two reasons equally essen- 
tial: the first, in order to avoid the loss of a slight portion 

of 
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of volatile aromatic oil; and the second, in order that the 
external air thay not carry off too speedily the caloric from 

_ the wafer, and that it may dissolve more easily the principles 

with which it may saturate itself in passing over the coffee. 

Tf, after what we have said above, we compare the liquor 
proceeding from this last operation with that which results 
from an equal quantity of water anid coffee boiled together, 
we shall find that the infused liquor also possesses a perfect 
transparency, is of a very agrecable flavour, ofa sweet taste, 
and that it pussesses, in short, all the properties which we 
require in this beverage. 

The decoction, on the contrary, which is not aromatic, 
and is disagreeable to the taste, always preserves the muddy 
appearance which we have already mentioned. In order to give 
transparency, recourse has been had to methods which still 
more diminish the qualities of it: in fact, we know that fish 
glue, or even albumen, may by their mixture with this liquor 
clarify it very speedily 5 but what all the world perhaps has not 
observed, is this, that, independently of the bodies suspended 
in coffee, and which darken the appearance of it, the gelatine 
or the albumen envelops the little oil, which floating upon 
the infusion or decoction of coffee, gives it a slight smell, or 
rather it is taken up by the depurating matter. The filtra- 
tion of coffee would certainly deserve the preference, if the 
infusion, by pouring boiling water npon coffee supported 
on a woollen strainer, did not answer better than the decoc- 
tion of coffee, which ought to be rejected. 

There is one observation as important as the former, which 
occurs in the preparation of coffve by decoction, and applies 
against this bad-practice: it is also grounded upon the pro- 
perty generally possessed by the extractive matter of vegeta- 
bles, of decomposing the air of the atmosphere and com- 
biniug with oxygen, with which it forms an insoluble com- 
pound, which is separated, and precipitated to the bottom of 
the liquor: it is at first manifested in the form of very 
slender pellicles, which become thicker and thicker; it 1s. 
also to this phenomenon, or chemical combination, that we 
ought to refer the very perceptible discoloration which the 
decoction of coffee undergoes when the cbullition is too 

long 
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jong continued. It is evident from this, that the little ex- 
tractive matter contained in the Jiquor may be completely 
“oxygenated ; and for the same reason this insolublé com- 
position ought to produce, by being precipitated, coffee of a 
Jighter colour. 

From what precedes it would result, that, of all the me- 
thods adopted for preparing coffee, there are none superior to 
that followed by the Dutch and Flemings ; it should there- 
fore be preferred, taking care not to fall into an excess as 
to the quantity of water they employ: to infuse, but not to 
boil the coffee, is, in my opinion, the true way to obtain 
this beverage in an agreeable and wholesome manner. 

In order to obtain this infusion possessed of all the qua- 
Jities of which it is susceptible, it is preferable to use, in 
place of the woollen strainer generally employed in those 
countries where this beverage is prepared by infusion, a 
vessel] which has been invented for some time. Tt is a kind 
of coffee-pot, of silver or tin, furnished with a cock ; it has 
an interior reservoir pierced with a great number of small 
holes; and in this sort of sieve the ante: in powders put, 
Above this there is placed another piece of metal also pierced 
with small holes, and of the form of a saucer, which rests 
upon the edges of the coffee-pot. This second drainer, 
through which the boiling water passes first, by making it 
fall on the coffee in the form of rain, does not clot the pow- 
der, nor does it hinder it from penetrating the mass fast 
enough, and dissolving the principles it contains: we may, 
however, dispense with this last drainer, if we please, by 
taking care to pour the water upon the coffee by making it 
fivst fall on the sides of the vessel: a little practice will 
make this method familiar. The coffee-pot is furnished 
with a lid, which is hermetically closed during the filtration 
of the watcr through the coffee. | 

In order to keep the coffee constantly hot and ready, as 
prepared in this excellent method, one may apply a spirit of 
wine lamp to the apparatus. 

We mav safely say that coffce made with this apparatus 
is preferable in every respect to that prepared by any other 
method: the liquor is strongly saturated with the extractive, 

colouring, 
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colouring, and aromatic principles of the substance infused ; 
and the amateurs have long ago decided, that there is no other 
way of obtaining it endowed with the most agreeable and 
pleasant flavour. 

M. Disjonval, who lived a long time in Holland while the 
French troops occupied the camp at Zeist, was desirous of 
habituating the soldiers to the use of coffee: he attempted to 
prepare 2 quantity of it so large as to supply the consuinp- 
tion of an army of 20,000 men which was then encamped 
near Utrecht : for this purpose he contrived a coffee boiler of 
extraordinary dimensions; he even prepared the coffee with 
cold water, in order always to have a supply of it before hand: 
but he soon perceived that, independently of the weak action 
of a cold liquid on such substances as are submitted to its 
influence, the infusion of coffee was much weaker in prin- 
ciple, less aromatic, and that it required a second operation to 
bring it to the degree of heat necessary for using it: he also 
observed that this new method was always hurtful tothe good 
qualities of the coffee ; from which he concludes with good 
reason, that coffee, like many other things, when it is again 
heated, loses its value considerably. 

The berries of the coffee tree are not the only part of the 
fruit which furnishes an agreeable liquor. - Some travellers 
in Arabia Felix relate that the king of Hyemen, as wellas the 
governors of his states, use only the envelope of the fruit 
of the coffee tree and the membranes which cover the ber- 
ries; which they roast. This beverage, in great estimation 
among the Arabs, is said to be more agreeable and more deli- 
cate to the taste than that which is prepared with the seeds 
of coffee: the above is what is called in the East ‘ Sultan 
coffee.” 

If, as we have already seen, the Dutch and the Flemish 
possess the true art of making coffee, they arc also, perhaps, 
the first who have endeavoured to render this kind of beve- 
rage of general use in their own country, and who at the 
same time have tried the most methods of obtaining it at 
little expense. 

Although the greatest part of the Asiatics, according to 
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some historians, are great coffee drinkers, it is doubtful, ‘in 
spite of their passion for this liquor, if they use it more fre- 
quently than the Dutch. Without knowing any thing of 
the processes of the Asiatics for preparing it, we may assert 
that the Dutch generally drink it in a bad state: it may be 
said that it is much less a refined taste which decides 
their attachment to this beverage, than the habit they have 
acquired of drenching themselves very frequently through 
the day with a water ‘only coloured by its maceration with 
the grain of roasted coffee, or any other vegetable substance 
partly charred; for if, in reality, coffee were absolutely ne- 
cessary for the people-on account of the damp climate they 
inhabit, as some assert, they surely would not have’ em- 
ployed a thousand methods of altering its goodness, and sup- 
plying its place by other vegetables, as we shall presently see. » 

Coffee, or an analogous infusion, is-in such general use in 
Holland and the Netherlands, that it extends to the poorest 
classes of society: plenty of water, a litle coffee and a little 
sugar, with some drops of milk, aré all that a peaceful 
Dutchman desires several times a day, and sometimes he 
chooses the alternation of drinking some dishes of good tea 
when he can procure it: but he must have coffee, or some 
beverage resembling it, at all events; a necessity as imperious 
upon him as that of eating bread: it is not rare to see the 
simple mechanic, when coffve becomes too dear, pass from 
the true and solid alimentary nourishment, and exchange it 
for the beverage to which his ancestors have been accus- 
tomed. 

Let us examine, however, the substances they prepare as 
substitutes for, or in order to mix with, true coffee. 

The root of wild succory * is the plant which first ap- 
peared proper, when conveniently prepared, for furnishing, 
by means of water, infusions susceptible of supplying the 
place of coffee; and, for some years past, several manufac- 
tories of this new kind of coffee have been established in 
Holland. 

Having had occasion, during some time, to observe atten- 


* Cichortwm entilus Linn. 


tively 
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_tively the process employed in the preparation of this root 
in one of the above manufactories, I shall here describe it. 

The succory is gathered in the beginning of spring; the 
roots are then very thick, well grown, and tender: when 
carried to the workshop they are stripped of their leaves and 
washed, in order to take off the earth which adheres to 
them; they are then cut into four or six parallel slips *. 
Being thus prepared, they are cut into very minute portions 
by means of a very ingenious machine, which consists of a 
wooden trough, respresenting an oblong square, which is 
filled with roots, and to this trough is adapted a large knife’ 
with a lever handle: there is also a press-vice attached which 
pushes out the roots as fast as they are cut, so that, by means 
of this mechanical invention, one man can cut 1n-an hour 
what ten men could scarcely do in the same time by the or- 
dinary methods. 

This machine is analogous to the straw-cutter; it is si- 
milar in every respect to that which is used for cutting the 
tobacco to which the name of Virginia is given, and so 
much esteemed by smokers. They proceed afterwards to 
dry the root : for this purpose it is carried to a kind of kiln, 
in which there are compartments or cases of mason-work, 
from 15 to 18 feet long by five broad, covered with large 
bricks pierced with different holes, and forming an enclosed 
plane of about 70 degrees. ‘The number of these compart~ 
ments, as well as the extent of the kiln, is always. propor- 
tioned to the means of the manufacturer. This kiln is 
‘heated with coals by means of stoves very badly constructed, 
and which are intended to distribute the heat into each of 
the cases: in fact, this dryer (for so the workmen call it) 
resembles a good deal that made use of by brewers and di- 
stillers for preparing their grains for the saccharine fermenta- 
‘tion: the temperature is constantly kept up at 45 or 50 de- 
grees of Reaumur, so that the succory root is dried very 
speedily and very strongly. All the apertures of this kiln 


* This is generally done by women and children, placed in rows upon 
benches: the face of each is parallel to the back of the other, to prevent them 
from over-straining themselves, or from speaking to cach other 

are 
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are hermetically closed; and the atmosphere, being always 
damp, presents, in my opinion, a great obstacle to the de- 
siccation. " . 

When perfectly dried, the succory root i8 carried to the 
frying-place: it is here that the operation is almost entirely 
finished; it is roasted like coffee in large plate-iron cylinders, 
which are turned continually, upon a very strong turf fire, 
which soon reduces it to a charry state. It is also the more 
or less advanced state of this charring which establishes the 
difference we distinguish in the qualities of this pretended 
salubrious coffee; so that the three kinds known in com- 
merce are only the same substance, approaching more or 
less the nature of the residue of the vegetable deconiposi- 
tion produced by the action of the fire. In order to obtain 
an uniform colour always, the workmen are guided in the 
work by specimens which are constantly before their eyes, 

After being roasted, the root is redueed into. powder by a 
mill; the powder is then passed through a coarse sieve, and 
distributed into parcels of four, eight, and sixteen ounces 
- each, which are neatly sealed up, and the name of the ma- 
nufacturer with his place of residence put upon the cover., 
This is the exact manner in which this marvellous coffee is 
introduced to the public as a substitute for the true kind. 

Succory root, prepared as we have seen, reduced, in a 
word, to an almost charry state, is mixed with coffee, 
throughout all Holland, in very variable proportions; it is 
also the substance which communicates to the infusions of 
coffee that bitterness which is considered as very salutary by 
the vulgar, and at the same’time refreshing, and as modify- 
ing the too heating virtues of the coffee. The favourable 
ideas thus formed of it have spread so much, that at present 
many are contented with this root alone, without the addi- 
tion of any real coffee at all. It has been extended to the 
French proviuces, where there is at present a great demand 
for this new produce of Dutch industry: it possesses, how- 
ever, no other virtue than that of colouring, more or less 
strongly, the water in which it is boiled or infused, and of 
communicating to this liquid the bitterness ot the saline 

substance 
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substance the root contains; but we ought not to forget to 
add that it has one great advantage, of being at a very low 
price in comparison with that of real coffee. 

Succory root is not the only substance employed for alter- 
ing coffce, by diminishing the goodness as well as the price : 
beans, pease, lupines, &c. are often employed: the culture 
of these last is pursued even on a large scale in the neigh- 
bourhood of Mons, Brussels, &c. for this very purpose. 

In the manufactories where the succory is prepared as a 
substitute for coffee, carrots and beet-roots are also indisen- 
minately used. I saw in Holland a plantation of beet-roots 
raised for the purpose of obtaining sugar from them, and. 
the proprietor informed me, that after he had expressed the 
juice from these roots he afterwards converted them into 
coffee; and that turnips and maple fruit had yielded him a 
similar result. It is probable from this that an infinity of 
other vegetable substances would serve the same purpose, 
since it is only necessary to obtain, by a last analysis, the 
most fixed products of vegetables, or of their-different parts, 
still combined with a small portion of empyreumatic oil 
strongly charged with carbon. 


LV. Nolice upon the Existence of Platina in the Silver 
Mines of Guadalcanal, in Estramadura, in Spain. By 
M. VAvQuE.Lin*. 


Prensa has not been found hitherto, except at Santa-Fé 
and in the bailliage of Choco, in South America, among the 
gold mines. There has been a report in circulation, for 
some years past, that platina has been discovered in Siberia ; 
but this report has been as ill confirmed as that which was 
circulated, fifteen years ago, respecting the existence of it in 
a ferruginous sand of St. Domingo. 

Having been lately charged with the task of analysing 
the celebrated mines of Guadalcanal, in Estramadura, (mines 
which, after having been long abandoned, are again opened 


* From Annales de Chimie, tom. lix. p, 317. 
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at a different point from the former one,) I recognised in a 
variety of these mines the presence of a considerable quan- 
tity of platina. This species of ore is gray, and has a strong 
resemblance to that with which we are acquainted under the 
name of gray silver, the fahlertz of the Germans; it con- 
tains copper, lead, antimony, iron, sulphur, silver, and 
sometimes arsenic. Its matrix is generally formed of car- 
bonate of lime, to which sulphate of barytes and quartz are 
united. JT communicated this discovery to M. Fourcroy in 
October last: this learned coadjutor, whose genius and 
friendship have been of great service to me for twenty years 
past, urged me to’ verify the fact, which he thought very 
important, by multiplied and varied experiments, in order 
to put it beyond all doubt. I took his advice, and the fol- 
lowing are the results I obtained; they leave no doubt in 
my own mind, although I have been able as yet to operate 
upon very small quantities of ores only. 

The platina seems to exist in varied proportions in, the 
silver ores of Guadalcanal; some specimens furnished me 
in the proportion of 10 of platina in the 100 of silver, while 
others yielded almost imperceptible traces only: this shows 
that this metal does not form an essential or truly consti- 
tuent part of these ores, and that it is only mixed with them 
in unequal quantities in various parts of the vein. The silver 
seems to be in the same case; it varies much in its pro- . 
portions also: I have found it in the gray silver mines of 
Guadalcanal from 2 up to 7 hundredth parts of the total 
weight. 

The process I used, after several comparative trials, in 
order to extract the platina from these ores, consists in the 
following operations :—1. After baving reduced the mineral 
into fine powder I roasted it by a gentle heat, stirring it con- 
tinually. 2. I. melted the matter with an equal quantity of 
common potash, by which means I obtained a metallic but- 
ton composed of platina, silver, lead, copper, and sometimes 
a little antimony; iron and a part of the lead remained in 
‘the scoriz. 3. I afterwards separated the copper, lead, and 
antimony, by cupellation; nothing except silver and platina 
then remained. 4. I freed this last metal from the silver by 

means 
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means of aquafortis, or the nitric acid of comimerce, which 
dissolved the silver and left the platina : i washed the latter 
and melted it again, in order to give it.a metallic lustre. 
5. As the lead which exists a | in the first metallic 
button is not in a sufficient quantity for taking up ali the 
copper in the cupellation, I submitted this metal a second 
time to the same operation with a new quantity of lead.. 
6. As, on the contrary, the quantity of silver is too small 
to permit the aquafortis to attack the alloy, I added, as 
when vold is to be separated, a new portion of this metal. 
fel ought to say, that if we employ aquafortis a little con- 
Gentrated, it dissolves at the same time with the silver a por- 
tion of platina, which may be easily perceived by the brown 
colour assumed by the solution. 

If platina exists in the gray ore of Guadalcanal in a pro- 
portion which admits of its being turned to advantage, it 
cannot be doubted, after the above experiments, that we 
must dissolve it by means of aquafortis, as practised when 
we extract gold from silver ores ; and even if we should have 
no occasion to do this with respect to the platina, we must 
always do itin order to procure the silver out of its for, 
whatever process is employed, these two metals are united, 
on account of the similitude of their properties. 

Platina scems to exist in the metallic state im these ores 5 
for the simple acids do not dissolve the smallest quantity of 
it, and it is always found among the silex and sulphur when 
the former forms part of the matrix; it was even on exa- | 
mining these residues of ores, treated successively by the 
nitric and muriatic acids, that I first perceived the platina. 

What is remarkable here is, that none of the four metals 
newly discovered, and which attend the platina of the ores 

_of Peru, are to be found in those of Spain. This considera- 
tion is of great importance, since it will have a great deal of 
influence upon the methods of extracting this metal, and since 
it gives hopes of obtaining it in a state of purity, which we 
cannot obtain in the platina of Peru, except with great ex- 
pense and after many difficult experiments. 

If these hopes are realised, as every thing inclines us to 
think they will be, we shall have a precious etal in Europe, 

’ Y?2 and 
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and quite at hand, and which will soon become extremely 
useful in natural philosophy, chemistry, the arts, and even 
in domestic economy, for the manufacture of several im- 
struments, vessels, and utensils of everv kind; since, to all 
the advantages of gold, it adds several properties which 
render it far superior to the latter. 


LVI. Upon the Formation of the Muriatic Acid. By 
M. Paccntant. Extract of a Letter from Professor 
Peare, of Kicl, to M. BerrHouiet*. 


Ar the very moment I was occupied with inquiring how 
the muriatic acid was produced which I obtained in some 
operations, without knowing from what cause, I was in- 
formed of the labours of M. Pacchiani. 

I therefore entered upon an extensive series of experiments, 
in order to examine how far his discovery was well founded. 
I took every possible precaution in my experiments, the cir- 
cumstances of which I varied as much as possible. IT sub- 
mitted repeatedly distilled water in glass tubes of different 
diameters to the influence of the poles of the Galvanic pile, 
by establishing the communication between the water and 
these tubes, sometimes by svphons filled with water, some- 
times by fibres of flesh, merves, and linen threads, &c. I 
employed piles of from 60 to 300 pairs of metallic disks in 
order to vary the degree of electrical force, the difference of 
which changes chemical combinations so remarkably. 

I obtained traces of acid in the water exposed to the po- 
sitive pole; but this acid was by no means muriatic acid : 
it was always nitric acid (the formation of which by the Gal- 
vanic pile L announced five years ago) resulting from the 
combination of the oxygen disengaged from the water with 
the azote more or Jess contained in the water: the more I 
freed the water, by a long continued ebullition, of all the 
air it contains, and excluded the free access of the atmo- 
spheric air, the more also were the traces of the nitric 


* From Annaies de Chimic, tom. lx. p. $14. 
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acid diminished. It is therefore an error in M. Pacchiam 
to say that this self-named discovery of his, of the formation 
of muriatic acid, is occasioned by thedeoxidation of the water. 
The German chemists, and among others Messrs. Ehrann 
and Simon, assert, that, by emploving very pure distiiled 
water, no trace of muriatic acid is discovered; but that 
it shows itself the instant avy animal substance whatever is 
employed. This is not trie; because, if we free this animal 
substance from the muriate of soda and ammonia it contains, 
by repéated ebullitions in water, no muriatic acid 1s obtained, 
In the water exposed to the influerice of the negative polc, 
there is always formed a little ammonia by the combination 
of the hydrogen liberated from the water with the azote it 
also contains. ‘t 
T pledge myself for the correctness of these results; [ 
- have taken every possible precaution in obtaining them: we 
may be the less deceived as to the nonformation of muriatic 
acid, by reflecting that 1-5000dth part of a grain of this 
acid may be detected by.a shght white shade in any concen- 
trated solution of nitrate of silver. | shall have soon the 
honour to transmit you the detail of all my experiments on 
this subject. | 


LVIi. Account of some Exrperiments upon the Decomposition 
of Water and the Production of Muriatic Acid by the 
Electrical Pile, made at the Literary Society of Milan, 
By M. Prerne AvEMaNt, Apothecury lo His Majesty, 
and Memler of that Society *. 


J HAVE often verified, both at the house of M. Moscati, 
member of the legislative council of state, and at home, the 
experiments of M. Pacchiani upon the production of the 
muriatic acid by the pile of M. Volta; I employed the 
greatest exactitude in the distillation of the water used in 
the apparatus, and for wetting the disks, and [ carefully 
excluded every animal substance: for this purpose I made 


* Pyon Arales de Chimie, tom, Mx, py 323, 
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use of simple vegetable paper for the intermediate disks, and 
I frequently moistened with distilled water the cloth used 
for corking the tubes ; I was certain, by this means, that the 
substance which served as a conductor to the metal disks 
had no influence whatever upon the decomposition of the 
water, nor upon the formation of the muriatic acid and the 
alkali, In consequence of this, I did not think that [ should 
deprive myself of the advantage | might obtain by moisten- 
ing the disks with some saline solution, an abundant source 
of electrical fluid, and which for this reason wonderfully in- 
creases the activity, of the pile. 

On the 11th of November, about two o’clock, I con- 
structed a pile of 900 disks of zinc, copper, ‘and paper: the 
paper ones had been previously soaked in a solution of mu- 
riate of soda. I placed two wires of pure gold at the two 
poles of zinc and copper; each of them communicated with 
a particular tube filled with distilled water, closed up at the. 
lower end by a piece of cloth several times washed in water 
equally well distilled: these tubes were plunged into a glass 
of the same water, and were closed in the upper part with 
Spanish wax: I had adapted to them a small crooked glass 
pipe, by means of which each of them communicated with 
a small bell glass, full of water, at the temperature of 15 
degrecs of Reaumur’s thermometer. The atmosphere being 
very damp, the pile had done very little at the end of 48 
hours. From the 13th to the 14th the air became drier; a 
quantity of air bubbles, which were disengaged around the 
gold wires, particularly towards the negative pole, indicated 
that the pile acted with much force. . On the 14th, at seven 
o'clock in the morning, I looked at the two tubes :’ that of 
the positive pole presented a.slight citron colour, and half 
the bell glass was filled with gas; towards the other pole 
there was no alteration... At eight o’clock a red powder, 
inclining a little to the violet, was suddenly precipitated, 
aad in great abundance, in the tube of the positive pole. 
On the 15th, at one o’clock p. m., I analysed the gas which 
was liberated from this tube in the presence of several mem=- 
vers of the society: it was oxygen gas, with which I filled 
a bell glass that contained six scruples and a half of water; 

the 
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the tube which corresponded with the gold wire, and con- 
tained seven scruples of pure water, remained half full of a 
hiquor vith which [ dyed turnsole paper of a red colour, and 
this paper resumed its colour by means of an alkaline solu- 
tion: some drops of a solution of nitrate of silver, poured 
upon this liquor, gave in a moment a precipitate insoluble 
in the nitric acid ; the picce of cloth which corked the lower 
end of the tube in question, appeared, in a great measure, of 
a violet red. I cut this coloured part into two pieces; I 
applied“nitro-muriatic acid to the one, and oxy-muriatic acid 
to the other: a few minutes afterwards the colour disappear- 
ed, and the cloth resumed its whiteness. A solution of nitro- 
muriate of tin restored to these liquors, which had been thus 
discoloured, the violet colour. The gold wire of the same 
pole was worn away a good deal at every part of it, and re- 
sembled a needle at its extremity. An analysis of the gas 
liberated from the negative tube yielded pure hydrogen gas ; 
it filled two bell-glaszes and a half, each of which might 
perhaps contain about six scruples and a half of water. The 
tube of this pole, which had at the beginning of the opera- 
tion about seven scruples of water, remained half full of a 
liquor, which reddened the tincture of turmeric, to which 
the acids again restored its yellow colour: the nitrate of silver 
applied to this liquor furnished an ash-coloured precipitate, 
perfectly soluble in the nitric acid*. 

In order to dissipate the least idea that the muriatic salt, 
with which I moistened the disks in the experiment of the 
11th of November, had the smallest influence upon the pro- 
duction of the muriatic acid at the positive pole, I recom- 
menced the same experiment on the 16th, by employing 
other disks of paper soaked in a solution of sulphate of alu- 
mine, and by carefully wiping the metal ones; in a few days 
I obtained the same results ft. 


* The nitrate of silver, oxalate of ammonia, muriate of barytes, did not at 
all trouble the water which was used in these experiments. 

+ This sulphate of alumine certainly does not contain muriatic salts: wish- 
ing to ascertain this, I dissolved six scruples of it in distilled water, and I preci- 
pitated it by the nitrate of barytes. 1 filtered this liquid ; and, having treated it 
with nitrate of silver, no precipitate at all appears. 


Y4 We 
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We may therefore infer the following comet aenye and 
results from what I have now detailed : 

In the first place, seven scruples of water submitted to 
Volta’s pile, as T have indicated, after having furnished to 
the positive pole a quantity of oxygen equal to the volume 
of three scruples and a quarter of water, passed to the state 
of oxy-muriatic acid, which dissolved part of the gold wire, 
by thus forming a fluid of a citron colour; and, after having 
furnished a quantity of oxygen equal to the first volume, the 
oxy-muriatic acid becomes simple muriatic acid; and the 
goid, which in this manner had Jost its menstruum, is pre- 
cipitated in the state of oxide. 

Secondly, the violet precipitate was a perfect oxide of 
gold, since it was dissolved in the oxy-muriatic acid, and as 
I obtained from it the purple of Cassius by means of the 
nitro-muriate of tin. 

Thirdly, while at the positive pole the muriatic acid is 
formed by the disengagement of a certain quantity of oxy- 
gen, a true alkali is produced at the negative. pole by the 
disengagement of double the quantity of bydrogen. This 
result agrees with that of M. Mascagni; but it differs from 
that of M. Pacchiani, in which the real existence of the 
hyper-oxygenated water he has announced remains yet to 
be proved. 

In the whole course of these experiments, and ethers of 
the same kind, I was convinced that in order to render the pile 
active a very dry atmosphere is necessary, and a very high 
temperature, and, although several persons think otherwise, 
that the pile should not be isolated. To conclude; not only 
is it unnecessary that the water with which the intermediate 
paper disks are moistened should be distilled, but it is even 
very advantageous ta dissolve some saline substance in it, 
which might speedily oxidate the zinc, the metal of the po- 
sitive pole : the reason for this is, that the activity of the 
pile increases in proportion to the oxidation of this metal, 
and even that the muriatic salts do not in this case directly 
isfluence the production of the muriatie acid, but simply 
oxidate this metal; which several other salts do, more or 
less. [ observed besides, that after having obtained acid as 

well 
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well as alkali, when the disks being dried the pile ceases to 
disengage the electrical fluid, the affinity of the acid of the 
positive pole with the alkali of the negative pole enters inte 
action, a muriatic salt is formed. 

The radical of the muriatic acid is therefore a fact. as cer- 
tain as it is novel in chemistry, and for which we are in- 
debted to M. Pacchiani; as well as for many others w hich 
have presented themselves almost spontaneously to others, 
but which no person except M. Pacchiani knew bow to lay 
hold of. Keir and Cavendish seem to have been in this 
predicament, since they mention a little muriatic acid in the 
water produced by the combustion of hydrogen with oxy- 
gen, without having ascertained the true origin of it. Oa, 
us subject we may st elk the Essay on Static Chemistry, 
by M. Berthollet, part ii. sect. 1. chapel.» 

‘ 


LVILI. Description of the Camera Lucida.. By Witt1AM H. 
Woutaston, Sec. R. S.* 


Havine, a short time siace, amused myself with attempts 
to sketch various interesting views without an adequate 
knowledge of the art of drawing, my mind was naturally 
employed in facilitating the means of transferring to paper 
the apparent relative positions of the objects before me; and 
Jam in hopes that the instrument which I contrived for 
this purpose may be acceptable even to those who have at~ 
tained to greater proficiency in the art, on account of the 
many advantages it possesses over the common camera 
obscura. 

The principles on which it is constructed will probably 
be most distinctly explained by tracing the successive steps 
by which I proceeded in its formation. 

- While 1 look directly down at a sheet of paper on my 
table, if I hold between my eye and ‘the paper a piece of 
plain glass inclined from me downwards as an angle of 45°, 

I sce by reflection the view that is before me in the same 


* Communicated by the Author. 
direction 
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direction that I see my paper through the glass. I might 
then take a sketch of it, but the positions of the objects 
would be reversed. 

To obtain a direct view, it is necessary to have two reflec- 
tions. The transparent glass must for this purpose be in- 
clined to the perpendicular line of sight only the half of 45°, 
that it may reflect the view a second time from a piece of 
Jooking-glass placed beneath it, and inclined upwards at an 
equal angle. The objects now appear as if scen through 
the paper in the same place as before; but they are direct 
instead of being inverted ; and they may be discerned in this 
manner sufficiently well for determining the principal posi- 
tions. 

The pencil, however, and any object which it is to trace, 
cannot both be seen distinctly in the same state of the eye, 
_ on account of the difference of their distances, and the ef- 
forts of successive adaptation of the eye to one or to the other 
would become painiul if frequently repeated. In order to 
remedy this inconvenience, the paper and pencil may be 
viewed through a convex lens of such a focus as to require 
no more’ effort’ than is necessary for seeing the distant ob- 
jects distinctly. They will then. appear to correspond with 
the paper in distance as well as directton, and may be drawn 
with facility, and with any required degree of precision. 

This arrangement of glasses will probably be best under- 
stood from inspection of fig. 1. (Plate VIII.) in which ab 
is the transparent glass; dc, the lower reflector; bd, a con- 
vex lens (of twelve inches focus) ; e, the position of the eye; 
fgh, the course of the rays. 

In some cases, a different construction will be preferable. 
Those eyes, which without assistance are adapted to seeing 
near objects alone, will not admit the use of a convex glass, 
but will, on the contrary, require one that is concave to be 
placed in front, to render the distant objects distinct. The 
frame for a glass of this construction is represented at 7k, 
fig. 3, turning upon the same hinge at A, with a convex 
glass in the frame ém, and moving in such a manner that 
either of the glasses may be turned alone into its place, as 

may 
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may be wanted to suit an eye that is Jong- or short-sighted, 
Those persons, however, whose sight is Tneaely perfect, may 
at pleasure use either of the glasses. 

The instrument Hidrabeute dt in that firure differs moreover 
in other respects from the foregoing, which I have chosen 
to describe first, because the action of the reflectors there 
employed would be more generally understood. But those 
who are conversant with the science of optics will perceive 
the advantage that may be derived in this mstance from pris- 
matic reflection; for, when a-ray of light has entered a solid 
piece of glass, and falls from within upon any surface at an 
inclination of only 22 or 23 degrees, as above supposed, the 
refractive power of the elass is such as ro sufter none of th at 
light to pass out, and the surface becomes in this case the 
most brilliant reflector that can be employed. 

Fig. 2. represents the section of a solid prismatic piece of 
glass, within which both the reflections requisite are effected 
at the surfaces a/, br, in such a manner that the ray fg, 
after being reflected first at g and afterwards at h, arrives at 
the eye in a direction he, at PHgat angles to fa. 

Vhere is another circumstance in this construction neces- 
sary to be attended to, and which remains to be explained, 
Where the reflection was produced by a piece of plain glass, 
it is obvious that any objects behind the glass (if sufficiently 
illuminated) might be seen through the glass as well as the 
reflected image. But when the prismatic reflector is em- 
ployed, since no Jight can be transmitted directly through 
it, the eye must be so placed that only a part of its pupil 
may be intercepted by the edge of the prism, as at e, fig. 2. 
The distant objects will then be seen by this portion of the 

eye, while the paper and pencil are seen past the edge of the 
prism by the remainder of the pupil. 

In order to avoid inconvenience that might arise from un- 
intentional motion of the eye, the relative quantities of light 
to be received from the object and from the paper are regu- 
lated by a small hole in a piece of brass, which, by moving 
on a centre at c, fig. 3, is capable of adjustment to every 
inequality of light that is likely to occur, 

Since the size of the whole instrument, from being so 

: near 
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near the eye, does not require to be large, I have on many 
accounts preferred the smallest size that could be executed 
with correctness, and have had it constructed on such a 
scale that the lenses are only three-fourths of an inch in 
diameter. 

Although the original design and principal use of this in- 
strument are to facilitate ie. delineation of objects in true 
perspective, yet this is by no meaus the sole purpose to 
which it is adapted; for the same arrangement of reflectors 
may be employed with equal advantage for copying what 
has been already drawn, and may thus assist a learner in 
acquiring at least a correct outline of any subject 

For this purpose, the drawing to be co; hes should be 
placed, as nearly as may be, at the same ictane before the 
instrument that the paper is heneath it; for in that case the 
size will be the same, and no lens will be necessary, either 
to the object or to the pencil, 

By a propersuse of the same instrument every purpose of 
the pentagrapi) may also be answered, as a painting may be 
reduced in any proportion required by placing it at a distance 
in due proportion greater than. that of the paper from the 
instrument. In this case a lens becomes requisite for ena- 
bling the eye to see at two unequal distances with equal di- 
stinctness ; and, in order that one lens may suit for all these 
purposes, there is an advantage in varying the height of the 
stand according to the proportion in which the reduction is 
to be effected. , 

The principles on which the beight of the stem is ad- 
justed will be readily understood by those who are accus- 
tomed to optical considerations. For, as, in taking a per- 
spective view, the rays from the paper are rendered parallel 
by placing a lens at the distance.of tts principal focus from 
the paper, because the rays from the distant objects are pa- 
rallel; so also, when the object seen by reflection is at sa 
short a distance that the rays received from it are in a sensi- 
ble degree. divergent, the rays from the paper should he 
made to have the same degree of divergency, in order that 
the paper may be seen distinctly by the same eye ; and for 
this purpose the lens must be placed at a distance less than 

1g. 
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its principal focus. The stem of the instrument (which 
slides) is accordingly marked at certain distances, to which 
the conjugate foci are in the several proportions of two, 
three, four, &c. to one; so that distinct vision may be ob- 
tained in all cases by placing the painting ts ah ie 
more distant. 

By transposing the convex lens to the front of the instru- 
ment, and reversing the proportional distances, the artist 
might also enlarge his smaller sketches in any proportion 
with every desirable degree of correctness ; and the natu- 
ralist, by employing a deeper Jens, might delineate minute 
objects in any degree magnified. 

Since the primary intention of the camera lucida is al- 
ready, in some measure, answered by the camera obscura, a 
comparison will naturally be made between them. The ob- 
jections to the camera obscura are, 

Ist, That it is too large to be carried about with conve- 
nience; but the camera lucida is as small and portable as 
can be wished. 

ed, In the former, all objects that are not situated near 
the centre of view are more or less distorted. 

In this there ts no distortion ; so that every line, even the 
most remote from the centre of view, is as straight as those 
that pass through the centre. 

3dly, In that the field of view does not extend more than 
30, or at most 35 degrees, with distinctness. 

But in the camera lucida as much as 70 or SO degrees 
might be included in one view. 


As it has been thought advisable to secure an exclusive 
sale by patent, those who are desirous of purchasing the in- 
strument are informed that Mr. Newman, No. 24, Soho- 
square, has at present the disposal of it. 
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' 
LIX. On the Purple Violet Flower, and the different Shades 


of Colour which may be extracted from it. By Joan 
MicHarEL HAUSSMANN*, 


Waren is not the only menstruum proper for extracting 
the colouring matter of plants, in order to make it adhere to 
the alumine and the oxide of iron fixed on any particular 
cloth. There are vegetables, such as the bugloss (Anchusa 
dinctoria), which only give up their colouring particles to 
alcohol. I sball not hazard a definition of the nature of 
the colouring substance of the bugloss ; it is so susceptible 
of being decomposed by the continued action of heat, even 
below that of boiling water, that, after having extracted it 
by alcohol, it cannot be thickened or concentrated by eva- 
poration, without being destroyed; so that it is impossible 
to miake any further use of the spirituous part of the tincture 
of bugloss: I ascertained this by reducing a certain quantity 
of it: to one-fourth by distillation. The alcohol I obtained 
from. it appeared pure, and the residue was dirty, and im- 
proper for dyeing. I-was to blame in not better examining 
it, im order to see if it contained any thing oily or resinous ; 
my researches at that time had no other object than to pro- 
cure the colouring parts of the bugloss, and I had reason to 
be sattisfied with it. 

By: mixing a sufficient quantity of the spirituous tincture 
of buigloss with six or eight parts of pure water in a copper 
kettle, and by afterwards dyeing with it my skains of cotton 
which were prepared for the red tincture of Adrianople, ac- 
cording to my own process, and as adopted by M. Chaptal, 
I obtained at the end,of an hour, and by directing the fire 
gradually until it produced a boiling heat, a beautiful colour 
of purple violet. In order constantly to, produce this colour 
of the liveliest hue, it is only necessary that the cotton should 
not be spoiled by the preliminary preparations, and for this 
reason the practice of galling should not be made use of; 
the linseed oil I made use of for this preparation was boiled 
with white lead, taking care not to burn it, as that would 
have soiled the cotton. : 


* From Annales de Chimie, tom. Ix, p. 288. 
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The great brilliancy which this purple violet colour pro- 
duces upon cotton, and which surpasses that of the finest 
satin dyed in the ordinary manner, suggested to me the idea 
of producing it on the fine calicoes. The success so com- 
pletely answered my wishes, that we soon manufactured some 
whole pieces of Turkish shawls, dyed of this colour, for 
Messrs. Soehné and Co. of Paris, who received them some 
years ago; but although they were greatly admired, they 
were too high priced for the present times. Formerly, when 
it was the fashion for the ladies to wear calicoes at all sea- 
sons, we were under the necessity of making a high priced 
article of that description if we wished to succeed in busi- 
mess: I had proofs of this 32 years ago, when I lived at 
Rouen; for, having then some pieces of ten ells length for 
making robes, a very rich fabric, I sold them for 22 louis: 
d’ors apiece. These pieces came from the manufactory of 
the famous Jean Henry Schule, at Augsburg, whom I think 
the first manufacturer in Europe who has united the greatest 
possible perfection and beauty in the printing of calicoes ; 
his productions made so great a noise in the mercantile 
world, that even the emperor of China requested to see 
them, and greatly admired them when compared with those 
of his own ceuntry. 

The cotton stuffs destined for printing a ground of purple 
violet, and which is to preserve some white objects, require 
to be well bleached, in order that they may be dirtied as 
little as‘ possible by the dyeing; for, although the purple 
violet colour is so solid that it bears very well, without being 
much weakened, the action of the alkaline ley of oxymu- 
riate of potash, the white is re-established but with difficulty. 

The alumine, fixed upon the stuff and saturated with the 
colouring parts of the tincture of bugloss, still adinits of the 
application of the colouring parts of other animal and vege- 
table substances; which gives room for an infinity of other 
shades, which may be augmented in an indeterminate man- 
ner, by diluting or weakening the acetate of alumine intended 
for printing, and-by dyeing the purple violets and the shades 
which belong to it, such as the violet, lilac, &c. &c., by 
the more or less weakening of the acetate of alumine, mad- 
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der, cochineal, kermes,-fernambouc, citron, Persian grains, 
&e. By mixing all these drugs in different proportions we 
shall considerably multiply the shades, the number of which 
may be also varied in a prodigious manner, by mixing more 
or Jess acetate of iron with the concentrated or weakened 
acetate of alumine. 

The oxide of iron, printed upon cloth, or coming from a 
concentrated acetic solution of iron, is coloured of a greenish 
black by the tincture of bugloss;-and by weakening the 
acetic solution of iron in different proportions we shall ob- 
tain a great variety of grayish shades, more or less deep and 
more or less greenish; these shades are equally susceptible ; 
of changes by the dyeing drugs already mentioned. 

If, on the purple violet grounds, or the shades derived 
from this colour, we propose to produce other dyeing colours, 
without sensibly altering these grounds, before printing other 
mordants it will be necessary to pass the stuffs dyed in bu- 
eloss tincture through weak sulphuric acid, in order to take 
off the alumine from them which the colouring parts of the 
bugloss tincture could not touch ; the purple, and the shades 
derived from it, will redden a little, without being much 
weakened, however, by the action of the acid., 

Linen, prepared in the same manner with cotton, presents 
nearly the same colours and shades on dyeing them with 
bugloss tincture, producing also the same variations by 
means of the other colouring drugs and by the modification 
of the acetate of lead. It is the same case with silk properly 
alumed; it presents very bmilliant colours and shades by 
being dyed with bugloss, which however will only dirty the 
silk, if, in place of aluming it, it is soaked some time in 
any solution of tin: this proves the littie affinity of the oxide 
of this metal tor the colouring matter of the bugloss, which 
produces no better effect upon linen and cotton treated with 
solutions or salts of tin. The same inconvenience would 
probably be felt with woollen, which I never treated with 
bugloss tincture; but there is no doubt that this stuff pre- 
sents colours nearly similar to cotton, linen, and silk, after 
having ir well alumed. 
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LX. Extract of a Letter from M. Geuwen, of Berlin, 
to M. Vocer, containing some Remarks, 1st, Upon the 
Formic and Pyrotartarous Acids; 2d, Upon Carburetted 
Sulphur ; 3d, Upon the Klebschiefer or Ménilite of Menil- 
Montant*, 


I CANNOT adopt the opinion of Messrs. Fourcroy and Vau- 
quelin, that the formic acid is analogous to the acetic acid. 
When we distil in B. M. the expressed juice of ants, we 
obtain a white liquid, which cannot contain malic acid. 
This distilled acid, combined with bases and afterwards dis- 
engaged by the sulphuric acid, or by any other method, does 
not resemble the acetic acid. Lowitz was not able to cry- 
stallize it under the most favourable conditions. ‘Toa spe- 
cific gravity equal to that of the acetic acid, it requires a 
much greater quantity of bases for its saturation; it forms 
with them salts which enjoy particular properties; with 
copper, for instance, a due salt in cubes, which melts in 
its water of crystallization; with alcohol it forms an ether 
quite different: lastly, it displaces the acetic acid from all 
its saline combinations. 

It is the same case with the pyro-tartarous acid, which 
Messrs. Fourcroy and Vauquelin also maintain to be acetic 
acid. The acid liquor obtained from the dry distillation of 
cream of tartar, exposed to a slow evaporation, leaves abun- 
dance of brownish crystals as a residue, which cannot be 
acetic acid, neither are they tartarous acid, as my own ex~ 
periments and those of M. Rose have proved. 

M. Lampadius proved, some years ago, that carburetted 
sulphur, as he calls it, contained no carbon, Healso proved 
that the combination of hydrogenated sulphur is not what 
it has been hitherto thought. 

M. Klaproth has made a new analysis of the kleb- 
schiefer of Menil- Montant (common resinite quartz, or me~ 
nilite). The results are different from those he gave in his 


* From Annales de Chimie, tom. |x. p. 78, 
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preceding analysis; they differ still more from those obtained 
by M. Lampadius. M. Klaproth finds 
Silex - Sia teat, OSe 


Magnesia Serta ae bs 8 
Oxide of iron - 2 us As 
Charcoal -— < 2 0°75 
Alumine a = : 075 
Lime - 5 ~ 7” 0°25 
Water - ~ a € 29° 


Total 98:25 


When distilled in the pneumato-chemical apparatus, a 
liquid is obtained of a bituminous smell, and containing @ 
trace of ammonia. There came over also eight cubical 
inches of gas, which consisted of carbonic acid and of car- 
bonated hydrogen gas, proceeding from a part of the decom- 
posed carbon. The acids decompose this fossil without ef- 
fervescence and without loss of weight, although M. Lam- 
padius asserted that he found 0°27 of carbonic lor 
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LXI. Notice upon the Formation of the Acetous Acid in 
the Stomachs of Persons who have abad Digestion. By 
M. Pereeres, Apothecary at Axilles. Communicated 
by M. PARMENTIER*. 


ii is a fact upon which all chemists are agreed, that during 
digestion of certain substances the acetic acid is formed : 
the experiments I am now about to mention are therefore 
conformable to the phenomena that have been formerly ob- 
served. But it is not equally well admitted that the spi- 
rituous fermentation can take place in the stomach : this is 
only an assertion of M. Perperes himself. We are of opi- 
nion, however, that this subject is well worthy of his at- 
tention, and we invite him to pursue his researches. 

For a long time every one has been convinced that fer- 


* From Annales de Clrimie, tom. lx. p. 280. ( 
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mentation is necessary to digestion, and that this fermenta- 
tion may be either of .a spirituous, an acid, ora putrid na- 
ture. Some alimentary substances even produce all these 
three effects, as has been demonstrated by several observa- 
tions. But, in general, each particular kind of food under- 
goes that ind a fermentation which is most analogous to 
its nature. 

As we are acquainted with only one kind of spirituous 
fermentation, and only one kind of the putrid, [ shall not 
speak of these two fermentations. But it is not the same 
case with the acid fermentation, because it gives rise to se- 
veral acids of different natures, which it is important to 
know in order to fix the opinions of chemists on the subject. 
For this reason I determined to make the following experi- 
ments upon mysel!: 

Ist, Knowing that roasted chestnuts could not be digested 
by my stomach without great difficulty, and that they al- 
ways created wind, followed, some moments afterwards; 
with an insupportable sourness on the stomach, I took 
eight ounces of them, which I ate without bread, after 
having been for thirteen hours avithout tasting any thing, 
and my stomach being perfectly empty. An hour and a 
half afterwards I felt a swelling in my stomach (the usual 
symptom with me after eating kernel substances): this 
announced the production of some gas, which I contrived 
to collect in ihe following manner:—I took a funnel with 
a long tube, which I bent into a semicircle ; | pia sed the 
smali ‘en of it in the pneumatic tub, on the shelf of which 
there was a bell-glass filled with water; and I had the pre? 
caution to fill the tub with water, in order to cover the 
whole of the tube of the funncl, so that none of the ga3 
might be lost which I might emit. Some minutes after- 
wards I felt the dilatation in my stomach increase, and I 
then belched up into the funnel the wind out of iny stomach 
by applying my mouth to the funnel. I emitted, at different 
times, a cubic inch of a gas which had all the characters of 
the carbonic acid, which nothing belied, and a little atmo- 
spheric air, which we always swallow with our aliments, as 
being necessary 0 digestion. 
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The swelling of my stomach having decreased in conse- 
quence of the evacuation of the atmospheric air and car- 
bonic acid, and the acid fermentation having undergone all 
the usual periods, according to the sourness I felt on my 
stomach, I proceeced to follow out my experiments. 

ad, It was necessary to ascertain the nature of the acid 
contained in my stomach; and for this purpose I had only 
one method, that of vomiting, in order to determine, by 
future experiments, its specific characters. 

I resolved to take twenty grains of ipecacuanha diluted in. 
three ounces of distilled water, at a single draught: a quarter 
of an hour afterwards I drank some warm water, to the 
amount of fourteen ounces, without vomiting; but three 
ounces more made me throw up, at two vomitings, all I had 
taken. 

1 weighed the whole I had evacuated, and had only two 
ounces less than what I had eaten and drunk. I do not 
know if the stomach had digested these two ounces of 
liquid, or if it had been absorbed. 

A minute inspection of what I had thrown up resembled 
feculum diluted in water; which showed that fermentation 
had decomposed the nutritive substance I had eaten, and 
the more so as the smell was strongly acetous: this began 
to confirm the idea, which I had for a Jong time conceived, 
of the formation of vinegar in stomachs of bad digestion, 
and it encouraged me the inore strongly to pursue my ex- 
periments. 

3. I dipped in the evacuated matter turnsole paper, 
which was immediately reddened. I then put in some 
infusion of violets, which was also reddened. Being 
certain, from these trials of the re-agents, of the existence 
of an acid in the substance evacuated, I endeavoured to de- 
termine its nature, and had recourse to the fol!owing plan: 

4. I took a glass retort, in which I put all I had vo- 
mited; I adapted a globe receiver to it, which was furnished 
with a tube of safety, aud with a second tube which entered 
under a bell-glass filled with water, placed upon the shelf 
of the pneumatic tub, in order to receive the gases which 
might be dissolved in the substances which formed the sub- 
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ject of my experiments. I luted the whole, and gradu- 
ally increased the fire until the contents of the retort began 
to boil. I continued the boiling until the liquid in the re- 
tort had acquired a thick consistence. I took down the ap- 
paratus, and I found in my receiver sixteen ounces and a 
half of a very white liquid, the smell as weil a8 the taste 
of which was like that of distilled acetous acid, and pos- 
sessed all the properties of the acids. As a gaseous produc- 
tion [ had only a very little carbonic acid, which was easily 
recognised from the rapidity with which the bubbles of it 
passed through the water, as well as by their size. 

5. Although the smell and taste of the produce of the 
distillation had already furnished me with strong proofs of 
the existence of the acetous acid, there certain!y must have 
been combinations. In order to ascertain this positively, I 
took soda, obtained by means of alcohol, and saturated the 
whole liquid until it was supersaturated. I filtered and eva- 
porated to the necessary consistence for obtaining crystals 
of acetate of soda: I carried into a cool place the porcelain 
capsule which contained the saline liquor, and next day, to 
my great satisfaction, observed, upon a simple inspection, 
that the form of the. crystals (which was that of striated 
prisms, resembling strongly the very small crystals’ of sul- 
phate of soda) was in reality that which belongs to the ace- 
tate of that name, which I tasted, and the taste of which 
was bitter, pungent, yiclding a sharp taste at the beginning, 
which ended by being alkaline; and, in short, quite similar. 
to the acetate of soda in every respect. 

6. Apprehensive that the above experiments were not 
conclusive enough, I was anxious to satisfy myself more 
precisely. For this: purpose [ took half an ounce of the 
saline substance which I had obtained, and dissolved it in 
six ounces of distilled water. [ divided this solution into 
two equal portions: in the one I gradually poured very pute 
sulphuric acid, less, however, than was necessary for the 
entire decomposition ; and in the other I poured my solu- 
tions of barytes. The first portion, which had been decom- 
posed by the sulphuric acid, as having more affinity for soda 
than this alkali has for the acetous acid, was put into a 
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small retort, to which 1 adapted a small receiver, and 
distilled in a moderate heat. The produce obtained in the 
receiver was acetous acid perfectly pure, and having a 
very fragrant smell; in short, it had all the properties of 
the above acid. In the second, poriion T poured a so- 
lution of barytes, until the soda was set free ; I then poured 
into the bottle containing the acetate of barytes and the 
soda in solution, in order to make compar ative experiments, 
a quantity of alcohol, which dissolves this last alkalt, and 
allows the acetate of barytes to precipitate. I was instantly 
fully convinced that it was the acetous acid, and all my sus- 
picions were realised. 

It results from the experiments I have described, Ist, That 
the dilatation felt in the stomach in cases of bad digestion 
is occasioned by the formation of the carbonic acid, pro- 
ceeding from a commencement of decomposition, which the 
nutritive substances taken as aliment undergo, paicwany 
when they are of the nature of kernels ; 

2d, That the sourness, which injures the organs of di- 
gestion, and which is sometimes felt so far up as the 
cesophagus, proceeds from a quantity of acetous acid, which 
is formed by the complete decomposition of the aliments ; 

3d, That eight ounces of roasted chestnuts produced two 
ounces, six drachms of acetous acid, after having fermented 
an hour and a half in the stomach ; 

4th, and lastly, That the best method of remedying the 
disagreeable sensation, sierra heart-burn, which 
persons of weak stomachs experience, is to take, after their 
meals, ten grains of columbine root with twelve grains of 
calcined magnesia, at one dose. This mixture constantly 
succeeded with me. : 
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Baai-. On employing the Poor in Parish Workhouses 
By the late BENJAMIN Pryce, Esq.* 


SIR 

Tue Bath and West of England Society having thought 
proper to offer a premium “ for the best account, for pub- 
lication, of the most practicable and profitable manner of 
employing the poor in parish workhouses,” I beg leave to 
submit to theif consideration such thoughts as have occurred 
to me; and which, however imperfect, are the result of 
much laborious investigation on this subject. 

At a time when every necessary of life is uncommonly 
dear, the poor increasing, and the rates collected for their 
maintenance bear so hard on the industrious part of the 
community, every reasonable and humane exertion should 
be made to render their labour in some measure productive. 
For this purpose various schemes have in different work- 
houses been adopted, most of which have ended in disap- 
pointment and loss. In order to ensure better success in 
future, let us take a view of the persons to be employed, and 
we shall find that the greatest part of them are widows, and 
children too young to be apprenticed, persons labouring 
under some infirmity, and those who are rendered incapable ° 
by old age. The robust and healthy poor who are able to 
maintain themselves, should be admitted into workhouses 
with great caution, and be considered as temporary guests 
only, to be removed as soon as they can find employment 
elsewhere. The employment to be provided for the inha- 
bitants of these receptacles of poverty and imbecility should 
be such as 1s suited to their strength and capacity : 1t should 
be something easy to learn, and in which they could in- 
struct or assist each other. The articles should not be in 
much danger of being spoiled by the inatteutive or unskil- 
ful; and they should also, as far as circumstances will ad- 
mit, (for such poor at Jeast as are not likely to remain in 
the workhouse,) be something in which, after their discharge, 
they can be employed with advantage to themselves in their 
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Z4 own 


358- On employing the Poor in Parish Workhouses. 


own habitations, or for masters in the same parish or neigh- 
hourhood. 

The conveniences and local situation of the place, and 
the manufactures, if any, or chief employment carried on in 
its vicinity, will generally point out the most practicable and 
profitable manner of employing the workhouse poor. If te 
the inability of the work-people we add the too frequent in- 
attention of managers, we shall find but little encourage- 
ment to introduce any new manufacture into a parish work- 
house. Could any thing be thought of which is sufficiently 
easy and profitable, it would scon be adopted by numbers, 
who would be enabled to undersell the workhouse manu- 
facture by their superior skill and energy. Nor can it be 
reasonavly expected that poor objects, who have not been 
able to maintain themselves by that sort of labour which 
they have been accustomed to, will make any considerable 
proficiency in a new employment which requires much 
ability or exertion. 

Wherever a considerable manufactory is established, in 
any parish or neighbourhood, and is such as to admit any 
part of it being carried on in a parish workhouse, it will ge- 
nerally be found most eligible that the poor should be em- 
ployed in the same sort of business. In such situations, 
part of the workhouse poor are generally reduced manufac- 
turers, who cary earn most at the business they have been 
accustomed to, and. instruct others who are not capable of 
being more profitably employed. The best-regulated work - 
houses [ have seen near the cotton manufactories in Derby- 
shire and Lancashire, and the woollen manufactories in 
Yorkshire and Wiltsbire, bire out as many of their poor as 
they can to work for the master manufacturers; and em- 
ploy those in the house im some easy part of the same busi- 
ness, namely, in picking and beating cotton, spinning wool, 
breaking and spinning worsted, carding and winding yarn, &e. 
At Leicester, where there is a large stocking-manufactory, 
the poor women in the workhouses are chiefly employed in 
spinning worsted, and the children in closing stocking- 
seams. 

In-sea-port towns, or.where the carriage from a sea-port 
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is not expensive, perhaps there is no general employment so 
proper for the workhouse poor, who are least capable, as 
that of picking oakum. This employment can be performed 
by the blind, the lame, and the infirm, by the superannuated, 
and by children. A few years ago, on visiting the work- 
house or spinhouse at Amsterdam, (which is under excel- 
lent management,) JI found that spinning, weaving, and 
picking oakum, were the principal employments carried on 
there.. Picking oakum is a principal part of the employ- 
ment of the poor in the parish workhouses at York. I was 
informed there that they give 8s. per hundred weight, or 
1s. per stone, for old ropes, and sell the oakum for 2s. per 
Stone; and that a man can pick a stone a day. Suppose 
the average earnings amounted but to 8d. or gd. a day, per- 
haps there is no business in which the infirm workhouse 
poor can be so beneficially employed. 

The difference in local situations should be particularly 
attended to. The cheapness and ease with which materials 
can be procured, and ready demand for the produce, or for 
that sort of labour which can be performed by persons 30 
situated, will gencrally determine the most profitable man- 
ner in which the poor in workhouses can be employed. 
For example: Bath is the resort of a great deal of genteel 
company: many thousand pounds a year, it is said, are 
paid there for washing, most of which is performed at 
small houses inconvenient for the purpose. At Glasgow, I 
have seen a public washhouse, where, by the saving of fnel 
and superior conveniences, the business can be performed at 
less than half the expense which it costs at private houses, 
Such an appendage may easily be added to a parish work- 
house. Under a steady careful matron, washing would at 
Bath prove a very beneficial and proper employment for the 
women, and would prepare the girls for making good ser- 
vants. 

I am no advocate for workhouses in country parishes, 
having frequently seen their mismanagement and ill effects. 
But in such situations, part of the workhouse poor may 
eccasionally be of some use in dibbling, setting, weeding, 
hand-hoeing, haymaking, harvesting, stone-picking, or re- 
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pairing the public roads. Wherever ground can be pros 
cured, it would be adviseable to annex to the workhouse a 
large garden, or sort of garden farm, for raising potatoes and 
other esculent vegetables, to be cultivated by the poor. 
Part of the ground may be appropriated to the growth of 
hemp, to be manufactured in the workhouse. After hemp, 
turnips may be sown, as an useful and ameliorating crop. 
This practice generally prevails amongst the most indus- 
trious poor in Shropshire. About twenty perches of land 
thus cultivated will there find employment in spinning for a 
poor man’s wife and childrea,—at times when other work 
is not to be procured,—who will by their industry furnish 
bim and themselves with decent coarse linen, and. pay the 
rent of his cottage. 

The most general employment which can (more or less) 
be introduced into all workhouses, and is useful to the poor 
in all situations, is perhaps that of manufacturing such arti- 

“cles of wearing-apparel, bedding, sheeting, &c. as are ne- 
cessary and proper for their own use, and that of other poor 
people. Picking, carding, and spinning wool; winding 
yarn; breaking and spinning worsted ; knitting coarse stock 
ings; spinning flax, hemp,,and> the refuse or coarse dress- 
ings, called hurds or hogs ; are all proper employments for 
such of the poor in parish workhouses as cannot be more 
beneficially employed in other matters, agreeable to the 
principles hereby submitted to the Society. The linen may 
be woven for sheeting, shirting, bedding, towels, stockings, 
wrappers, &c. or part of it may be woven with woollen to 
make linsey-woolsey for different garments. Weaving 
coarse articles is not difficult to learn; with a fly shuttle it 
is perfectly easy. Lobby cloths and girth webs are woven 
by the blind. at the Asylum in Liverpool. Young girls 
should be taught the use of the needle, so as to enable them 
to de common repairs, in which they should occasionally be 
employed ; as also in the domestic business of the bouse, 
in order to qualify them for service, as is practised in 
the Shrewsbury house of industry. In some workhouses 
I have seen the poor employed in spinning mop-yarn, 
making mops, spinning shoc-thread, and winding can- 
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dle-wicks. At the Asylum for the Blind in Edinburgh, 
I found that part of the employment of those unfortunate 
objects was making shoe-mats, baskets, and picking hair for 
Mattresses. 

I must not omit to mention a manufacture of coarse 
hats, which has been established at the county gaol in Dor- 
chester by a gentleman of great respectability*, whose un- 
remitting attention to the proper management of the gaol is 
highly meritorious. 

However promising the introduction of any particular 
manufacture in a parish workhouse might appear, [ would 
earnestly recommend that it should be adopted with great 
caution, and not to the exclusion of another principle we 
should never lose sight of, which is, to employ every man, as 

‘ far as circumstances will admit, in that sort of business 
which is most habitual to him. 

On visiting the county gaol, house of correction, and 
penitentiary workhouse, at Gloucester, I was informed that 
some of the most able and attentive magistrates of that 
county +t intended to have established a. manufacture of sail- 
cloth there ; but on the most mature consideration, it was 
judged expedient to carry on various employments, and that 
the several persons should be employed as nearly as may be 
in using the tools to which they bad been accustomed. A 
shoe-maker can best use his awl, and a tailor his needle. 
At the large house of industry at Liverpool, the same idea 
is adopted and carried into practice in its full extent. The 
reduced 'ship-carpenters there are supplied with tools and 
timber, and a yard is set apart fur them, where they are em- 
ployed in building boats for sale. Employments of this 
sort in common parish workhouses aye impracticable. It is 
not, however, necessary that the poor should all be employed 
within the workhouse,.or in working up materials provided 
by the parish. The purchase of such materials in smail 
quantities, the inferiority of workmanship, and the sale of 
the commodity, will all operate against the parish.” It wall 
therefore generally be found most beneficial and desirable to 

* William Morton Pitt, esq., M. P. for the county of Dorset. 
+ The great merits of sir G. O. Fuul, bart., are sufficiently known. 
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the poor themselves, that as many of them as-conveniently 
ean should work out for kind and humane masters. 

At Sheffield, Nottingham, and some other places, I learnt 
that their workhouse poor are employed in the most healthy 
and profitable manner, when hired out to work at any busi- 
ness they are capable of performing. And at the Edinburgh 
workhouse, where the chief employment is spinning and 
knitting, T found that the same practice of hiring out is 
judged most beneficial, and generally adopted. 

It is much to be wished that the managers of every parish 
workhouse would properly discriminate and encourage the 
poor in proportion to their respective merits. In most well- 
regulated workhouses they are allowed about 2d. in a shil- 
ling of their own earnings ; and in some places they have a 
further allowance of all they earn beyond what is reckoned 
a reasonable task. I would recommend that the master of 
every workhouse should also have such an interest in the 
poors’ earnings, as would stimulate him to provide the most 
beneficial business that the several individuals are capable of 
performing ; but should not have power to correct, nor force 
them to work beyond stated hours. It is of great conse- 
quence that the poor should be properly employed. If it be 
known that they will not be permitted to remain in sloth 
and idleness, it would rouse many to industry, and prevent 
them from seeking parochial relicf. A committee of re- 
spectable and intelligent persons should be selected to su- 
perintend the management of the workhouse, and some of 
them from time to time to visil it, and pay strict attention 
to what is going on there. To this committee the master of 
the workhouse should give-in a weekly account of the em- 
ployment and earnings of every poor person under his care. 
J have myself assisted in carrving such a plan into execution 
in a parish where the poor are numerous, and have wit- 
nessed its good efiects. 

I have now taken a view of the poor inhabitants of parish 
workhouses ; and have endeavoured to establish some prin- 
ciples which should direct our choice in providing for them 
the most proper and profitable employment. What I have 
offered is the result of much observation and inquiry into ~ 
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the failures as well as the successful management of a great 
number of workhouses, which I have visited in different 
parts of the kingdom, besides others herein mentioned, but 
Which are not noticed, as I wished to bring the most mate- 
rial of my information into as small a compass as possible. 

Every employment recommended is practicable, and has 
been adopted with success. 

If what I have submitted to the society be honoured with 
their approbation, it might, I trust, prevent the improvident 
squandering of parish treasure by the adoption of unprofitable 
‘schemes ; and in some measure assist parish-officers in pro- 
viding that sort of employment for the workhouse poor, 
which is best adapted to the peculiar situation and cireuni- 
stances of the persons and the place. 

To the Secretary. B. Pryce. 


«*« In the foregoing essay, which obtained a small 
bounty from the society as in, encouragement to useful 
communications, the reader will discover many remarks 
which can have no claim to originality. But in others there 
are ideas worthy of respectful attention. The recommenda- 
tion of public washing-houses is not deemed proper either 
fer Bath or any other city; as, although it may be possible 
to perform the work cheaper than in more detached places, 
by employing fewer hands, such economy goes to the les- 
sening instead of supplying Jabour.. And where the opera- 
tion is often to be paid for by the affluent, the present more 
general practice seems to be the most favourabie to the poor. ' 
The picking of oakum can be practised but in compara- 
tively few places; but recourse will be best had in all di- 
stricts to those objects which are most attainable.— Editor 
of the Bath Society’s Transactions, 


LXIUI,, On the most profitable Sixe of Farming Cattle, By 
Cuantes Gorpon Garry, Esy.* 

A FEW hints from my own experience of fifteen years, sub- 

mitted to the consideration of the socicty. 


* Prom Letters and Papers of the Bath and Mest of England Sociely, vol. x. 
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The first inducement of the stock breeder, as well as the 
grazier, oyght to be,—the one to breed that animal whose 
disposition is most inclined to feed; the other to produce 
the animal fat at an early age. By these means the supply 
will be greater for the consumer. The smaller animal (ge- 
nerally) has a more natural disposition to fatten, and re- 
guires (proportionably to the larger animal) less food to 
make it fat ;. consequently the greater quantity of meat for 
consumption can be made per acre. In stall feeding, what- 
ever may be the food, the smaller animal pays most for that 
food. In dry lands, the smaller animal is always sufficiently 
heavy for treading. In wet lands Jess injurious, As to 
milk, the smaller animal produces more goods for the food 
she consumes than the greater animal. As to the yoke, it 
is by no means clear that oxen (taken generally) pay for 
their work. In heavy and clayey soils they certainly do not. 
And from experieuce in many sandy and dry soils (as in 
Norfolk) they are not so profitable to the farmer as horses. 
And where oxen are of service, the middling-sized animal ts 
to be preferred. ; 

As to sheep, T beg this society to look to the premiums 
given for South-Down sheep; where five South-Down 
sheep to three Wiltshire have been kept on the same quan- 
tity of acres, and on the same gyound, and have annually 
consumed one-third less hay. ‘This sufficiently proves the 
smaller animal is better for the stock breeder ; and from my 
own observations of South-Down and other different sorts 
of sheep, I have ever found the smaller sheep pay most for 
their food. [I am therefore Jed to believe the same argu- 
ment holds as good with the smaller sheep, as in the smailer 
beasts. If this society will look to the low, wet, and rich 
soils of this kingdom, where large oxen have been’ usually 
fed ; the graziers there (generally) are feeding Scotch, find- 
ing the smaller most profitable. And if we look to Smith- 
field, we find the smaller animal is always taken in prefe- 
rence, by the greater number of butchers. I beg also to 
mention pigs, (an animal by no means so much attended to 
as it ought,) that imvariably the smaller kind come soonest 
to maturity, and ever pay most for their food at any profi- 
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table age. The consumer must be ever advantaged by the 
smaller animal, it having proportionably much less offal. 
Of ‘horses, I need not observe the larger animal has but its 
particular use ; the middling animal must, for general use, 
be ever preferred. 


€. Gorpon Grey. 
Tracey-Park, 1804, ‘ 


, 


Among the different objects of improvements to which 
the attention of this society has been long directed, none 
has beer more remarkable than that-of improving, on sound 
and general principles, the various kinds of live stock ; an 
object confessedly of great moment. The ardour which the 
society has evinced under this head, had been excited by the 
prevalence of an opinion, which in many instances seemed 
to be gaining ground, that the largest races of animals were 
the most profitable to the farmer, as paying most for the 
food they ate. And this opinion seems to have derived 
considerable countenance of late years from'the frequent in- 
stances of premiums and bounties given by the amateurs in 
London for samples of large animals, produced at the 
Smithfield meeting. Strong suspicions of the soundness of 
this doctrine having taken place in the minds of some practical 
men concerned in fatting stock, very useful experiments 
have been accordingly made. In many. instances it bad 
been obvious that too many of the favourers of large ant- 
mals, though professing to calculate on the profit of the 
food consumed, had not in reality so done; but were de- 
ceived ,by attending to the most striking feature of the bu- 
siness, the nominal profit per head, instead of closely calcu- 
Jating the aggregate advantage per acre, which 1s certainly 
the true criterion. This latter mode of calculation, requir- 
ing accurate comparison of one race against another, seems 
to have involyed too much care and extent of comparative 
account, to have been pursued in general practice, and to 
general conviction. Some gentlemen may be of opinion, 
(which indeed seems .to have been the fact) that differences 
of profit in favour of large animals, especially horned cattle, 
will be occasioned by local circumstances, as of very rich 
and luxuriant. lands, or lands abounding’ with very strong 


grass. 


366 Royal Society of London. 


grass. But admitting, for argument’s sake, though not 
granting, that such may be the case in some few districts, 
it is obvious that the’ doctrine could not apply generally, 
because such lands are not generally found, but the contrary. 
The fact of such advantage may, however, be doubted on 
any land. And unless it could be proved that strong Juxunant 
feed cannot be so closely eaten down and consumed by a 
larger number of small or middle-sized animals, as by a 
smaller number of large ones, the preference of the latter to 
the former would remain doubtful in theory ; while practice 
carefully conducted might prove the reverse. That such 
practice has so proved, wherever it has been fully and fairly 
tried, is the point now contended for. From such con~- 
Viction in the minds of competent men has arisen a zeal for 
the further extension of their knowledge, founded on ex- 
perience. To such experience of facts they have been in- . 
duced to add what has appeared to them the rationale of 
the system they have adopted. Among such men the writer 
of the foregoing summary observations comes forward for 
the purpose of laying down axioms for general consideration, 
and of course for general benefit. The respectability of his 
name will not fail to add weight to his communication ; and 
as such it is given to the public.— Editor of Bath Soc. Tr. 


LXIV. Proceedings of Learned Societies. 


ROYAL SOCIETY OF LONDON. 


Ariz 30. The right honourable the President in the chair. 
—Notes from Mr. Groombridge and the Astronomer Royal 
were read, containing their observations on the planet 
newly discovered by Dr. Olbers, on the 26th and 27th of 
April, as stated in our last. 

The reading of Mr. Home’s curions paper on the stomachs 
of animals was then resumed. Mr. H. took an extensive 
view of the comparative anatomy, or peculiarity of structure, 
of the stomachs, not only of ruminating animals, but also 
of the crop and gizzard of birds. He traced the analogy 
é g between 
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between the muscular stomachs of birds, whose bills serve 
to separate. the husks from the seed, and those animals 
whose fore-teeth assist in seizing their food ; between those 
of carnivorous and of granivorous animals, as in the whale, 
hippopotamus, beaver, water-rat, ass, horse, dog, and mans 
In the stomach of the horse, ass, and water-rat, much simi- 
larity appeared. The kangaroo exhibited a peculiarity in 
the great length of its stomach, which is covered with a 
thin cuticle, and supported by numerous muscles to revert 
the food, as it occasionally ruminates, according to the 
observations of Sir J. Banks at New South Wales, although 
those in the menagerie at Exeter-change have never been 
perceived to perform any such process. Yhe author con- 
cluded from his numerous observations on this organ in 
various animals, and from the-experiments of Spallanzant 
and Hunter, that the stomach is the only seat of the di- 
gestive process; that the gastric juice is secreted by glands 
immediately attached to the cesophagus; and that the py- 
lorus is chiefly a receptacle for the milky fluid called chyle, 
which passes thence to form blood. Mr. Home then made 
a summary recapitulation of the particular structure of the. 
various stomachs which he had examined, aud divided them 
into six classes. 1st, Stomachs of ruminating animals; 
2d, of non-ruminating animals; 3d, of animals raminating 
occasionally ; 4th, of carnivorous animals; 5th, of grani- 
vorous, and 6th, of herbivorous animals. In the conclu- 
sion Mr. Home expressed his opinion that all animals may 
ruminate ; and after referring to the observations of several 
writers.on this subject, related a case in his own practice of 
a blind man who ruminates all his food. ‘This man has a 
most voracious appetite, and his attendants are obliged to 
give him only a fixed quantity every day. [Efe usually eats 
one pound and a half of meat at once, which he swallows 
greedily ; and in about ten minutes after he has finished his 
allowance, he regurgitates a mouthful, chews it, during 
which time he seems more tranquil and happy, then swallows 
it, then brings up another, and chews and swallows it in 
like manner. When he has finished ruminating all the food 
he has eaten, he retires to sleep, and enjoys his repose. 
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May 7. The President in the chatr.—A paper from Mr. 


Carlisle was read on spontaneous mortification in the human 
subject, similar to the case detailed by him last year. A 
female about 19 years of age was seized with a slight pain, 
accompanied with numbness and insensibility, im her foot, 
which gradually ascended to the groim, and in six weeks 
occasioned her death. When she died her body was opened, 
and the valves of the heart were found so imperfect, as not 
to be capable of conveying the blood to the aorta, whence 
it might circulate to the extremities. During the progress of 
the mortification, the patient was occasionally in such a low 
state as to appear on the eve of expiring. 

A letter from a gentleman at Penzance to Mr. Giddy 
was also read, detailing some singular appearances. in the 
strata found in sinking a shaft for a tin mine in Cornwall. 
Pyrites, schist, and chlorite alternately occurred, at different 
depths; but the most remarkable circumstance was that of 
a stratum of pebbles found immediately contiguous to the 
tin, and at the immense depth of seventy-eight fathoms 
below the surface of the earth. The letter was accompanied 
with an accurate drawing, representing the relative position 
of the different strata, as they appeared on sinking to the 
vein of tin. / 

May 14.—The attention of the society was occupied with 
a letter to the President, from Mr. Knight, on some pecu- 
Jiarities not hitherto observed in the domestic ceconomy of 
bees and wasps. The principal circumstances observed by 
our author were the excursions and examinations performed 
by bees previous to their hiving; their investigations on the 
bark and hollow parts of old trees; their residence there 
for some days ; and their direct route to and from their hives, 
Hence Mr. Knight inferred that bees have a language of 
itleas. He observed that bees form political connections ; 
that two hives will associate together in the same place for 
ten or eleven days as friends, and afterWards quarrel and 
separate. This fact, however, is equally as explicable on the 
supposition of the ignorance and stupidity of these insects, 
as on that of their sagacity. It appears, according to Mr. 
Knight’s observations, that neither bees nor waps will 
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attack any person that comes between them and their man- 
sion, until some one has come from it to inform them ef 
their danger. Bees collect the farina of plants, and trans- 
port it on their thighs to feed their young. The wax he 
considers, contrary to the opinion of Hunter, as a vegetable 
production, transported from the plant to the abdomen of 
the insect, aud thence deposited inthe combs. As a proof 
that wax is of a vegetable nature, it is observed that the 
combs made after autumn are hard, dry aud white, whereas 
those made in summer are yellow and soft. ‘ 

In consequence of the Whitsun-holidays the society ad- 
journed over one week, till Thursday May 28. 

SOCIETY OF ARTS, ADELPHI, LONDON. 

On Tuesday, the 26th of May, this society held its an- 
nual meeting at its housein the Adelphi, for the distribution 
of the premiums and bounties awarded within the year,—his 
grace the duke of Norfolk in the chair. 

The meeting was splendid, and was numerously attended. 
Dr. Taylor, thesecretary, delivered the usual oration, in which 
he traced in a perspicuous manner the progress of this patri- 
otic society from its foundation in 1754, through the lauda- 
ble exertions of Mr. Shipley and others, until the present 
time, and went through a succinct review of the labours of 
the society, in the several departments of its business within 
the year past. 

The presenting of the medals and bounties to the different 
successful candidates then took place, and his grace delivered 
an elexant address to cach of the candidates upon receiving 
the prizes. When this business was over, Dr. Taylor con- 
cluded the reading of his address to the company, by ac- 
knowledging very valuable presents of scientific and useful 
books for the library of the society, of which the members 
have the use, to read at their own houses. He noticed the 
recent and additional privileges granted to ladies who are 
members of the Society of Arts, and, after recommending 
to the fair part of his audience to grace the list of the so- 
ciety’s members with their names, he mentioned, that 142 
new members have been clected within the year past, among 
whom were, the duke of Richmond, marquis of Stafford, 

Aa? earls 
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earls of Bridgewater, Dundonald, and Percy ; lords Valentia 
and Cochrane; miss Harriet Gouldsmith, miss Esther Ma- 
catta, &c. &e. 

The business closed soon after two' o'clock, by a short bat 
neat address from the noble president, thanking the compa- 
ny for their numerous and splendid attendance, with parti- 
cular acknowledgments to the Portuguese and American 
ambassadors, ier other foreigners of distinction, who’ 
were present; and to the fair part of his audience, whom 
he hoped he should see again on the next anniversary, and 
many more of them, in the capacity of members of a so- 
ciety so distinguished for its public spirit and usefulness. 

PATRIOTIC SOCIETY OF PHYSICIANS AND NATURALISTS 
OF SUABIA, IN GERMANY. 

The above socicty has offered a prize of 100 florins for 
the best treatise in answer to the following questions :—Does 
there exist any particular treatment for the accidental mala- 
dies which are called rheumatic? How can’such treatment 
be characterized? What are its connections with other ge- 
neral treatments? How does it determine the development 
of febrile maladies? How are we to distinguish the different 
modifications of acute rheumatism, accompanied by swell- 
ings in the joints, from gout and arthritis? Upon what does 
the character of these two last maladies rest? Are they iden- 
tical? or rather, Can we point out their specific differences ? 

The Society intimates that they do not wish the candi- 
dates to venture upon any. hypothetical views: they rather 
require a methodical detail of facts, which may serve to de- 
velop the above-mentioned diseases. 

A prize of 100 florins is also offered for the best answer 
to the following question:—In what diseases, and under 
what circumstances, can we expect bleeding to produce good 
effects, simply of itself, or when conjgined with the reme- 
dies? What are the doubtful cases in which bleeding ought 
to be avoided? The Society wish for an accurate detail of 
facts in this case also, free trom every thing like hypothesis; 
and they have intimated that a simple recapitulation of some 
technical rules, without connection with the general laws of 
the animal organization, will not answer their purposes: 
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‘<The memoirs on the above subject must be transmitted 
Sefore the month of October 1807 to the counsellor of state 
Mezler, at Siegmaringen. 
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THE NEW PLANET. 


Proressor Bove took advantage of the fine weather be- 
tween the 23d of April and the sth of May to view the new 
planet Vesta, which--he did nine times at Berlin, from the 
royal observatory, with the mural quadrant. On the 5th 
of May at 9 2’ 56” mean time, its right ascension was 178° 
29’ 56”, and northern declination 12° 35’ 49". 

NEW METHOD OF CURING TETANUS. 

The following new method of curing those dreadful con- 
vulsions, which carry off so many brave wounded soldiers, bas 
been practised in the hospitals of Germany with great suc- 
cess. It was first resorted to by the late M. Stutz, a phy- 
sician of eminence in Suabia, and he was led to this 1mpor- 
tant discovery from the analogy of a simple fact. M. Hum- 
boldt bad announced, in his work upon the nerves, that on 
treating the nervous fibre alternately with opiam and -car- 
bonate of potash, he made it pass five or six times from the 
highest degree of irritability to a state of perfect asthenia. 
The method of M. Stutz, who has been employed with the 
greatest success in the German hospitals, consisted in an 
alternate internal application of opium and carbonate of 
potash. It has been seen that when 36 grains of opium, 
administered in the space of 24 hours, produce no effect, 
the patient was considerably relieved by 10° grains more of 
opium, employed after having ciyen the alkaline solution. 
This new treatment of tetanus is worthy of the attention of 
medical men. 

LECTURES. 

Mr. Brookes will commence his ‘Summer Course of 
Lectures on Anatomy, Physiology and Surgery, on Satur- 
day the Gih of June, at 7 in the Morning, at the Theatre of 
Anatomy, Blenheim-Street, Great Marlborough-Street. 
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In these Lectures the Structure of the Human Body wilf 
be demonstrated on recent Subjects, and further illustrated 
by Preparations, and the Functions of the different Organs 
will be explained. 

The Surgical Operations are performed, and every Part of 
Surgery so elucidated as may best tend to complete the ope- 
rating Surgeon. 

The Art of Injecting, and of making the Anatomical Pre- 
parations, will be taught practically. 

Gentlemen zealous in tke pursuit of Zoology, will meet 
with an uncommon opportunity of prosecuting their re- 
searches in Comparative Anatomy. 

Surgeons in the Army and Navy may be assisted in re- 
newing their Anatomical Knowledge, and every possible 
attention will be paid to their accommodation as well as 
instruction. - ; 

Anatomical Converzationes will be held weekly, when 
the different Subjects treated of will be discussed familiarly, 
and the Student’s views forwarded.—To these none but Pu- 
pils can be admitted. 

Spacious apartments, thoroughly ventilated, and replete 
with every convenience, will be open from Five o’clock in 
the morning, till Four in the afternoon, for the purposes of 
Dissecting and Injecting, where Mr. Brookes attends to 
direct the Students, and demonstrate the various parts as 
they appear on Dissection. An extensive Museum, con- 
taining Preparations illustrative of every part of the Human 
Body, aud its Diseases, appertains to this Theatre, to which 
Students will have ocveasional adimittance.—Gentlemen in- 
clined to support this Schoo] by contributing preternatural 
or morbid Parts, Subjects in Natural History, &c. (indivi- 
dually of little value to the possessors) may have the plea- 
sure of seeing them preserved, arranged, and registered, 
with the names of the Donors. 

The inconveniencies usually attending Anatomical Inves- 
tigalions are counteracted by an Antiseptic Process, the re- 
sult of Experiments made by Mr. Brookes on Hluman Sub- 
jects, at Paris, in the year 17823 the account of which 
was delivered to the Royal Society, and read on the 17th of 
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June, 1784. This method has since been so far improved, 
that the florid calour of the Muscles is preserved, and even 
heightened. Pupils may be accommodated in the House.— 
Gentlemen established in Practice, desirous of renewing 
their Anatomical Knowledge, may be accommodated with 
an Apartment to Dissect in privaely. 


LIST OF PATENTS FOR NEW INVENTIONS. 
To Rudolphe Cabanel, of Lambeth, in the county of 


Surrey, engineer; for improvements in the construction of 
wheels and axle-trees, by which-will be obtained, amongst 
ethers, the following material advantages: the carriage will 
be less liable to overturn, and in consequence of the friction 
being almost wholly done away, will move with much less 
power or labour of the horses; the necessary oil or grease 
being supplied without separating the wheel from the axle, 
are so securely attached as to obviate entirely the frequent 
accident of the coming off of the wheels in travelling ; and 
should they by any means be damaged or destroyed, any 
other wheel, whether of coach, cart, or wageon, may be 
immediately substituted as a temporary resource, and delays 
thereby prevented, as any single wheel or set of wheels may 
be sbifted for others at pleasure.—May 5. . 

To James Woods, of Ormskirk, in the county of Lan- 
caster, chair-maker; for a machine for churning milk and 
eream, and which may be used as a pump. —May 9. 

To William Cubitt, of Walsham, in the county of Nor- 
folk, engineer ; for his metbod of equalizing the motion of 
the sails of windmills.—May 9.. 

To Francis Frome, of Spring Gardens, Westminster, in 
the county of Middlesex, gent.; for his improved portable 
boot-jack with a guard, to prevent the possibility of any 
accident to the legs or ankles in pulling‘ off the boots — 
May 11. 

To William Bainbridge, of the parish of St. Andrew, 
Holborn, in the city of London, musical instrument maker 
for bis improvements on the flageolet or English flute.— 


May 14. 
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